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1-1. INTRODUCTION 

1 -2 . The Fluke Model 1 900A is a 5 Hz to 80 MHz muT 

tiple-function counter capable of making frequency, period, 
period averaging and totalize measurements. In the frequen- 
cy mode, resolution is manually selectable at 0.1 Hz, 1 .0 Hz, 
10 Hz and 100 Hz. In the period averaging mode, the num- 
ber of periods averaged is manually-selectable at 10®, 10\ 
10^ and 10^ periods. Automatic selection of resolution and 
number of periods averaged (autoranging) is also provided to 
automatically select the optimum range for a particular in- 
put signal. However, the 100 Hz resolution and 10^ periods 
must be manually selected. 

1 -3 . The measurement display is six digits, light-emit- 

ting-diode-type (LED) with leading-zero suppression and 
automatic decimal point positioning. Annunciators are pro- 
vided to indicate measurement units (kHz, MHz, milli- 
seconds and microseconds) and also overflow when the cap- 
acity of the display is exceeded. All displayed information 



is also available, in parallel BCD format, at a rear-panel con- 
nector when the unit is equipped with an optional Data Out- 
put Unit (DOU). 

1-4, The Model 1900 A is equipped with a selectable 
1 MHz low-pass filter for use in electrically noisy environ- 
ments, and a selectable 10: 1 attenuator for use with high- 
level inputs. A self-check mode of operation is provided to 
verify overall performance of the unit. Power requirements 
are 100, 1 15 or 230 volts at 50 to 400 Hz for the line- 
powered version. An optional battery-powered version, 
Model 1900A— 01 , provides for use away from ac power 
lines and is equipped with rechargeable nickel-cadmium 
batteries. The battery-powered version also operates from 
the ac lines, but only at the power line frequency and volt- 
age specified on the bottom of the instrument, 

1-5. SPEGIFfCATiONS 

1-6. The pertinent specifications for the Model 1900A 

are listed in the following Table 1-1. 
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Table 1-1. MODEL 1900A SPECIFICATIONS 



OPERATING RANGES TIME BASE CHARACTERISTICS 



Frequency: 

5 Hz to 80 MHz 

Period: 

5 Hz to 1 MHz single and multiple period averages 
Totalize: 

1 count to 999999 counts 

INPUT CHARACTERISTICS 

Sensitivity: 

25 mV, typically 1 5 mV rms sine wave, 5 Hz to 
80 MHz 

Frequency and totalize: 200 mV P-P pulse ampli- 
tude with minimum pulse width of 20 nsec. Duty 
cycle > 10%. 

Period: 200 mV P-P pulse amplitude with minimum 
pulse width of 200 nsec. Duty cycle > 10%. 

Impedance: 

1 MS2 shunted by less than 30 pf for signal levels < 500 
mV decreasing to approx. 220K shunted by less than 40 
pf for levels greater than 500 mV, 

Filter: 

1 MHz (3dB point) lowpass 
Attenuator: 

Decreases sensitivity by 10 
Overload: 

250V rms 5 Hz to 1 kHz decreasing to 20V at 80 MHz 

RESOLUTION 

Frequency: 

Four manually selected gate times of: 

10ms (100 Hz resolution) 

100ms ( 10 Hz resolution) 

Is ( 1 Hz resolution) 

10s { 0.1 Hz resolution) 

Autorange position will automatically seek to fill all 

6 digits but will not select a gate time greater than 1 
second (1 Hz resolution) 

Period: 

Manual selection of single period through 10^ periods 
averaged ratios: 

10® single period {100 ns resolution) 

10^ periods averaged (10 ns resolution) 

10^ periods averaged (1 ns resolution) 

10^ periods averaged (100 ps resolution) 

Autorange position will automatically seek to fill all 
6 digits. Autoranging will not select a period average 
of greater than 10^ averages. 

Totalizing; 

Accumulates up to 999999 counts, then activates over- 
flow indicator. 



Frequency: 10 MHz 
Stability: 

Aging Rate; <±5X 10'^ month 
Short Term: <+5 X 10'*^ over 1 second 

Temperature: <±5 X 10'*^ 0°C to 50° C 

<±2 X 10-^ (typical) 20°C to 30°C 

Line Variation: 

■<i1 X 10'^ for +10% variation in line voltage 

GENERAL 

Display: 

6 digit LED, leading zero suppression 

Time between successive measurements is 200 ms 

plus measurement time 

Annunciation: 

MHz, kHz, msec, jus overflow 

Automatic Features: 

AUTORANGE: 

In both frequency and period modes, autoranging 
includes a unique 20% hysteresis in its switching 
thresholds, to eliminate redundant up range/down 
range commands. This allows measurements to be 
made on signals containing large amounts of FM 
and PM. 

Hysteresis memory can be reset by depressing the 
reset button. 

AUTORESET: 

A new measurement sequence is started every time 
a front panel button is activated. 

Operating Temp: 0°C to +50°C (0°C to +40°C for -01 
Battery option if operated from line. 
Storage Temp: -40°C to +60°C 
Power Requirements: 

115/230 VAC +10% - 100 VAC available - 50, 60, 

400 Hz - 6.5 watts tine mode! - 8.5 watts battery model 
Fuses: 

1/4A AC-line version-Va A slo-bto battery version 

DIMENSIONS 

Width; 8.55 inches 217.2 mm 

Height: 2.52 inches 64.0 mm 

Depth: 10.65 inches 270.5 mm 

Weight: 2.75 lbs 1.2 Kg 

DATA OUTPUT OPTION 

8-4-2-1 BCD output from each digit, plus encoded decimal 
point and units annunciation information. Ail outputs 
CMOS/Low Power TTL compatible, high true. Print 
command is provided. 

BATTERY 

NICAD rechargeable - discharge time 5 hours * charge time 
14 hours @< 30°C ambient with unit inoperative. 
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Some semiconductors and custom IC's can be 
damaged by electrostatic discharge during 
handling. This notice explains how you can 
minimize the chances of destroying such devices 
by: 

1. Knowing that there is a problem. 

2. Learning the guidelines for handling them. 

3. Using the procedures, and packaging and 
bench techniques that are recommended. 

The Static Sensitive (S.S.) devices are identified in the Fluke technical manual parts list with the symbol 



The following practices should be followed to minimize damage to S.S. devices. 





2. KEEP PARTS IN ORIGINAL CONTAINERS 
UNTIL READY FOR USE. 




3, DISCHARGE PERSONAL STATIC 
BEFORE HANDLING DEVICES 




4. HANDLE S.S. DEVICES BY THE BODY 







5. USE ANTI-STATIC CONTAINERS FOR 
HANDLING AND TRANSPORT 




6. DO NOT SLIDE S.S. DEVICES OVER 
ANY SURFACE 




7. AVOID PLASTIC, VINYL AND STYROFOAM® 
IN WORK AREA 



PORTIONS REPRINTED 

WITH PERMISSION FROM TEKTRONIX. INC. 

AND GENERAL DYNAMICS, POMONA DIV. 



* Dow Chemical 




8. WHEN REMOVING PLUG-IN ASSEMBLIES. 
HANDLE ONLY BY NON-CONDUCTIVE 
EDGES AND NEVER TOUCH OPEN EDGE 
CONNECTOR EXCE>T AT STATIC-FREE 
WORK STATION. PLACING SHORTING 
STRIPS ON EDGE CONNECTOR USUALLY 
PROVIDES COMPLETE PROTECTION TO 
INSTALLED SS DEVICES. 




9. HANDLE S.S. DEVICES ONLY AT A 
STATIC-FREE WORK STATION 

10. ONLY ANTI-STATIC TYPE SOLDER- 
SUCKERS SHOULD BE USED. 

11. ONLY GROUNDED TIP SOLDERING 
IRONS SHOULD BE USED. 



Anti-Static bags, for storing S.S. devices or pcbs 
with these devices on them, can be ordered from the 



John Fluke Mfg. Co., Inc.. See section 5 in any Fluke 
technical manual for ordering instructions. Use the 
following part numbers when ordering these special 



bags. 

John Fluke Part No. 

453522 

453530 

453548 

454025 

Pink Poly Sheet 



Description 
6" X 8" Bag 
8” X 12” Bag 
16" X 24” Bag 
12” X 15” Bag 
Wrist Strap 



30”x60”x60 Mil P/N TL6-60 

P/N RC-AS-1200 $7.00 

$ 20.00 
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Section 2 





2-1. iiMTonnijCTjOiy 

2-2. This section contains operating information for the 

Model I900A. The contents of this section should be read 
before operating the counter. Should any difficulties arise 
during operation of this instrument, please contact your 
nearest John Fluke Sales Representative, or the John Fluke 
Mfg, Co., Inc., P.O. Box 43210, Mountlake Terrace, WA 
98043; telephone (206) 774-221 1 . A list of Sales Repre- 
sentatives is located at the rear of this manual. 

2-3. SHIPPING INFORMATION 

2-4. The Model 1900A is packaged and shipped in a 

protective container. Upon receipt of the equipment, a 
thorough inspection should be made to reveal any possible 
shipping damage. Special instructions for inspection and 
claims are included in the shipping carton. 

2-5 . If reshipment of the equipment is necessary, the 
original container should be used. If the original container 
is not available, a new container can be obtained from the 
John Fluke Mfg, Co. Please reference the equipment 
model number when requesting a new shipping container. 



2-6. INPUT POWER 

2-7. The Models 1900A and 1900 A~0i are supplied 
with one of three ac input power configurations. These 



consist of lOOVsc 1 ISVsc 230\^sc*^ 3.t 50 to 400 Hz 
Before connecting to the ac line power, insure that the 
instrument is in the proper configuration for your power 
lines. A decal on the underside of the instrument indicates 
the ac line voltage and frequency required. 



CAUTION 

The battery-powered version must be operated 
at the line frequency stamped on the bottom— 
panel decal. 



2-8. RACK INSTALLATION 

2-9. The Model 1900A may be mounted in a standard 
19-inch rack when supplied with the appropriate rack 
mounting kit. Rack mounting kits are available to allow 
left, right or center mounting. Instructions for installing 
units in the rack mount are supplied with the rack mount- 
ing kit. The center rack mounting kit is Model No. MOO- 
200-612. The offset rack mounting kit is Model No. MOO- 
200-611. 

2-10. OPERATING FEATURES 

2-11. The location and function of all controls, con- 
nectors, and indicators are shown in Figure 2-1 . Operating 
features and instructions for accessories are discussed in 
Section 6. 
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Figure 2-1. CONTROLS, CONNECTORS AND INDICATORS 
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OPERATING NOTES 



NOTE 



2 - 12 . 

2-13. input Connection 

2-14. Signals to be measured by the Model 1900A are 
applied to the front-panel BNC connector. Connection of 
all input signals should be by means of coaxial-type cable 
fitted with a mating BNC connector. Input impedance is 
one megohm shunted by < 30 pf. Input sensitivity is 25 
millivolts rms. The input impedance derates to approxi- 
mately 220K shunted by less than 40 pf for input levels 
greater than 500 mV. 

WARNING 

The outside contact of the BNC connector is 
tied directly to earth ground through the power 
plug. DO NOT connect the active lead of input 
signals to the outside contact, Irrepairable 
damage to the 1900A may result. To measure 
power line frequencies, use an isolation trans- 
former. 

2-15. Overload Protection 

2-16. The Model 1900 A will accept inputs as high as 

250 volts rms at frequencies below i kHz without damage. 
Overload capability decreases linearly from 250 volts rms 

at I kHz to 20 volts rms at 80 MHz input, as illustrated in 
Figure 2-2. 




Figure 2-2, INPUT OVERLOAD PROTECTION LEVELS 



2-17. FREQUENCY MEASUREMENTS 

2-18, Perform frequency measurements as follows: 

a. Press the POWER switch to the ON position. 

b. Press the FREQ switch to select the frequency 
mode of operation . 

c. Select the desired resolution, or the autorange 
mode by pressing the AUTO switch . If the input 
signal is completely unknown, the autorange mode 
will select the optimum range. 



In the autorange mode, automatic selection is 
made between the lower three resolutions. 

The 0. 1 Hz resolution can only be manually 
selected (by means of the .1 Hz RESOLUTION 
switch). 

d. Connect the input signal to the front-panel BNC 
connector. In the case of input waveform jitter 
or noise, spiked waveforms, or ripple on TTL 
waveforms, the reading obtained may be incorrect 
or unsteady due to false triggering of the schmitt 
trigger in the input section. If the signal level is 
greater than 1 50mV, depressing the ATTEN 
switch will decrease the triggering sensitivity of 
the input section by a factor of ten and reduce 
errors. 

e. If the input signal is below 1 MHz, high-frequency 
noise can be eliminated by pressing the FILT 
switch. 

f. Read the frequency on the display, and observe 
the unit of measurement indication (kHz or MHz) 
to the left of the display. 

2-19. PERIOD MEASUREMENTS 

2-20. Perform period measurements as follows: 

a. Press the POWER switch to the ON position. 

b. Press the PER switch to select the period mode 
of operation 

c. Select the desired number of periods to be 
averaged, or the autorange mode by pressing the 
AUTO switch. If the input signal is completely 
unknown, the autorange mode will select the 
optimum number of periods to average. 

NOTE 

In the autorange mode, automatic selection 
is made between 10^ , 10^ and 10^ periods 
to be averaged. The 10^ ( 1000) periods 
averaged can only be manually selected (by 
means of the 10^ PER A VGD switch). 

d. Connect the input signal to the front-panel BNC 
connector. In the case of input waveform jitter 
or noise, spiked waveforms, or ripple on TTL 
waveforms, the reading obtained may be incorrect 
or unsteady due to false triggering of the schmitt 
trigger in the input section. If the signal level is 
greater than 150mV, depressing the ATTEN 
switch will decrease the triggering sensitivity of 
the input section by a factor of ten and reduce 
errors. 
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e. If the input signal is below 1 MHz, high-frequency 
noise can be eliminated by pressing the FILT 
switch. 

f. Read the period time on the display, and observe 
the unit of measurement indication (ms or /is) 

to the left of the display. 

2-21, TOTALIZE MEASUREMENTS 

2-22. Perform totalize measurements as follows: 

a. Press the POWER switch to the ON position. 

b. Press the TOT switch to select the totalize mode 
of operation, and the RESET switch to initialize 
the counter. 

c. Connect the input signal to the front-panel BNC 
connector. In the case of input waveform jitter 
or noise, spiked waveforms, or ripple on TTL 
waveforms, the reading obtained may be incorrect 
or unsteady due to false triggering of the schmitt 
trigger in the input section. If the signal level is 
greater than 150mV, depressing the ATTEN 
switch will decrease the triggering sensitivity of 
the input section by a factor of ten and reduce 
errors. 

d. If the input signal is below 1 MHz, high-frequency 
noise can be eliminated by pressing the FILT 
switch. 



e. Read the accumulated total on the display, 

2-23. SELF-CHECK MODE 

2-24. The self-check mode provides a means of verify- 
ing proper overall operation of counter, excluding input 
section, time base accuracy, and time base dividers used 
in the period mode. 

a. Press the POWER switch to the ON position. 

b. Press the CHK switch to select the self-check 
mode. 

c. Press the 100 Hz RESOLUTION switch; the 
display should read 1 .0000 MHz, with the leading 
zero blanked (XI. 0000). 

d. Press the 10 Hz RESOLUTION switch; the display 
should read 1000.00 kHz. 

e. Press the 1 Hz RESOLUTION switch; the display 
should read 00.0000 kHz, and light the OVFL 
annunciator. 

f. Press the AUTO switch; the display should read 
1000.00 kHz, as in step c. 
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THEORY OF OPERATIOM 



3-3. OVERALL FUNCTIONAL DESCRIPTION 



3-1. INTRODUCTION 



3-4. Introduction 



3-2. This section of the manual is divided into two parts. 
Overall Functional Description gives an overview of the cir- 
cuit functions and how they are used in each mode. Circuit 
Description details the operation of each circuitry section. 
Simplified block diagrams are referred to by figure number. 
Complete schematic diagrams are located in section 8. Table 
3-1 is a list of definitions for the mnemonics used in the 
schematic diagrams and text. 



Table 3-1. iVilSlElVlOMIC DEFINITIONS 



BCD 


Binary Coded Decimal 


BL 


Blank or Blanking 


CLK 


Clock 


DP 


Decimal Point 


DS 


Decimal Signal 


FF 


Flip-Flop 


ICR 


iteration Counter Reset 


KL 


Annunciator Signal (MHz ■ mSec) 


LSD 


Least Significant Digit 


ML 


Annunciator Signal MHz - mSec) 


MSD 


Most Significant Digit 


MSDM 


MSD Memory 


MUP 


Memory Update 


OV,OVFL 


Overflow 


RMAX 


Reset to Maximum Count 


RNG 


Range 


TOT 


Total or Totalize 



3-5. Seven basic sections compose the circuitry of the 
1900A multicounter: an input section, main gate, decade 
counters/display memory/ display multiplexer, display, 
time base, range control logic, and program control logic. 
The input section conditions the signal with regard to 
amplitude and waveshape. The main gate controls the 
application of the signal to be counted to the decade 
counters. A signal is counted by the decade counters, 
stored in the display memory, and multiplexed to the 
display on a common data bus. 

3-6. The time base section provides two frequencies 

which compose the time base against which other signals 
are compared. Range control divides the time base (or the 
input signal in the period mode) to control the main gate. 
Decimal information is derived from range control. Program 
control consists of a sequencer and autorange logic. Under- 
standing the sequencer logic, which controls the timing of 
events, is very important to understanding the functioning 
of the instrument. An outline of the sequence of events is 
given in the explanation of the frequency mode. 

3-7. Frequency IVIode 

3-8. In the frequency mode the signal from the input 
section is applied to the first decade counter. Refer to 
figure 3-1. The duration of the count is derived, from the 
time base. The sequence of events, as ordered by the pro- 
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Figure 3-1. MODEL 1900A, SiMPLlFIED BLOCK DIAGRAM - FREQUENCY MODE 



gram control section, begins with step 9. Refer to figure 
3-2. Range logic is reset to the shortest gate time. A new 
measurement always begins with the shortest gate time. 

Any time a front panel switch is depressed, a new measure- 
ment is initiated by resetting the program control to step 
9. The next event is general reset (GR), step 1 . All the 
decade counters are set to 0 and the autorange logic is 
reset. Step 2 is skipped as only odd numbered steps are 
used to order events. At step 3 the time base dividers in the 
time base and the range control sections are enabled. The 
count is initiated by enabling the main gate to apply data 
to the first decade counter. The signal from the input 
section is applied to the clock input and toggles the counter. 
The output from the first counter is used to toggle the 
subsequent counters. At the end of the measurement period, 
the main gate is disabled and the count is held. 

3-9. During step 5 the autorange logic decides whether 
or not the range is adequate for optimum resolution. If the 
most significant digit (MSD) is one or more, optimum re- 
solution has been achieved. If the MSD is less than one, 
range control increases the gate time by a factor of ten. 
Manual selection of a range appears to the autorange logic 
as though the MSD is greater than one. Steps 7 and 9 are 
skipped and another count is taken in the new range. How- 
ever, if in the previous measurement the MSD was equal 



to one, the second significant digit (2SD) must fall below 
8 before a range change will be initiated This range 
hystersis prevents an unstable display if a measurement 
happens to vary a few cycles above or below MSD = 1. 

When a count is obtained with optimum resolution, the 
sequence may go on to step 7. 

3-10. A memory update signal, MUP, occurs at step 7. 
The count obtained in step 5 is memorized for presentation 
to the display section. The display runs continuously. BCD 
digit information is strobed by the multiplexer from the 
memory on a data bus to the display. Six strobes are used, 
one for each digit. Each strobe enables one digit byte to be 
applied to the data bus and simultaneously enables the 
appropriate LED to light. MUP also enables the range logic 
conditions to be memorized by the decimal point logic. 

The decimal point logic decodes the range information and 
applies a pulse to the decimal bus during the correct strobe. 

3-11. Range logic is reset to the shortest gate time during 
step 9. The measurement cycle is now complete and the 
instrument is ready to take a new measurement. Every new 
measurement starts with the shortest gate time. 

3-12, Period Mode 

3-13. The signal from the input section is applied to 
range control to derive the gate time in the period mode. 
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Step 5 
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Figure 3-2. 1900A SEQUENCE FLOW CHART 
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Figure 3-3. MODEL 1900A, SIMPLIFIED BLOCK DIAGRAM ™ PERIOD MODE 



Refer to figure 3-3. Range control is programmed differ- 
ently so that smaller division factors of ten are used in the 
period ranges. A lOMHz signal from the time base section 
is counted to determine how long the period is. The seq- 
uence of events is the same as in the frequency mode. 



3-14. Totalize Mode 

3-15. All range and program control functions are by- 
passed in the totalize mode. Refer to figure 3-4. The signal 
from the input section is applied to the first counter as in 
the frequency mode. However, the gate time is manually 




CONTINUOUS 
MAIN GATE 
ENABLE SIGNAL 
(FROM TOT SWITCH) 



MANUAL CONTINUOUS 
RESET DISPLAY MEMORY 

COMMAND UPDATE COMMAND 

(FROM TOT SWITCH) 



Figure 3-4. MODEL 1900A, SIMPLIFIED BLOCK DIAGRAM - TOTALIZE MODE 
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controlled. MUP is continuously enabled and the count is 
displayed as it is counted. The counter will count to 
999999, when the overflow indicator lights and the count 
starts over. A new count may be initiated by depressing 
the reset switch. 



plained under Frequency Mode. Figure 3-2 is a flow chart 
of the sequence of events in the 1900A. 

3-21. Sequencer 



3-16. Self Check Mode 

3-17. In the self check mode the 1 MHz output from 
the time base section is used both as the derivation of the 
gate time and as the frequency to be counted. Refer to 
figure 3-5. In this mode the functioning of all parts of 
the instrument may be checked except the input section, 
the accuracy of the time base, and the time base dividers 
used in the period mode. The sequence of events and the 
operation of the circuitry is the same as in the frequency 
mode. 

3-18. CIRCUIT DESCRIPTION 
3-19. introduction 

3-20. Analysis of circuit blocks are contained in this 
section of the manual. Simplified schematic block diagrams 
are referred to by figure number. Information presented in 
tabular form is referred to by table number. Complete 
schematic diagrams are located in section 8. Circuit blocks 
must be analysed not only with respect to their internal 
operation but in relation to the sequence of events as ex- 



3-22. The sequencer consists of a relaxation oscillator 
(UI ), a decade counter (U2), and a decoder (U3). Refer to 
figure 3-6. Two sections of Ul are used to form the re- 
laxation oscillator. R3 and Cl determine the frequency, 
approximately 100 Hz. U2 counts the oscillator frequency 
and presents the count to U3 in BCD form. Outputs from 
U3 are used to command events in the 1900A sequence. 

In all cases the output of U3 goes low to select an event. 

Step 1 is general reset (GR). The output of U3 is applied 
to a two-input NAND gate, one section of U5. The other input 
to the NAND gate is from the front panel switches through 
Ul. If either input goes low, GR is initiated. The output 
of U5 is inverted twice to obtain the required GR and 
GR signals. 

3-23. During step 3 the main gate is enabled. The GATE 
signal applied to a section of U5 inhibits the sequencer. 

RMAX from U3 inhibits the relaxation oscillator through 
CRl and sets its output high so that at the end of GATE, 
the counter will be toggled to the next step. Step 5 is auto- 
range sense, step 7 is the memory update, MUP, and step 
9 is the iteration counter reset, ICR. 
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3-24. Input Section 

3*25 . An input signal from the BNC connector is coupled 
through Cl to buffer amplifier, QI and Q2. Refer to figure 
3-7. The output of the buffer is applied to the emitters of 
Q3 and Q4. Attenuator switch, Si A, controls the biasing 
of Q3 and Q4. Q3 passes the signal unattenuated and Q4 
passes the signal attenuated by R6 and R7. With the filter 
switch out, CR7 and CR8 are biased off and no filtering 
occurs. When CR7 and CR8 are biased on, C6 provides a 
low impedance path to ground for frequencies above 1 
MHz. The first section of Ui is a comparator amplifier 
whose triggering sensitivity is controlled by R14, The 
second section of Ui is an amplifier which drives the third 
section, a schmitt trigger. The output amplifier consists of 



Q5, Q6, and Q7 which further squares the signal and con- 
verts it to TIL levels. 

3-26. Main Gate/Decade Counters 



3-27. At step 3 in the sequence, a gate pulse (GATE) is 
generated by the range control logic. GATE is applied to 
one input of the main gate, U17. Refer to figure 3-8. The 
other main gate input is connected to the totalize (TOT) 
switch, S5C. If either input to U17 goes low, its output 
goes high. This presents a logic 1 to the J and K inputs of 
the first flip-flop in the LSD decade counter. The input 
signal is applied to the clock input of the decade counter 
and toggles the counter on the negative-going edge of the 
pulses. The output of the first counter is applied to U24 on 




Figure 3-7 INPUT SECTION, BLOCK DIAGRAM 
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Figure 3-8. DECADE COUNTERS, DISPLAY MEMORY & DISPLAY MULTIPLEXER BLOCK DIAGRAM 
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four BCD lines, A, B, C, and D. The D output is also 
applied to the next counter (5SD). The LSD and 5SD 
counters are seperate ICs. The rest of the counters along 
with the display memory, display multiplexer, and a ring 
counter used to develop strobe signals are contained in U24. 
The fourth or D line from a counter, which is applied to the 
next counter, goes high when its count reaches 8 and falls 
low on the tenth count. The trailing edge so generated 
clocks the next counter. At the end of GATE both inputs 
to U17 are high and its output goes low. With a 0 applied 
to the J and K inputs of the first flip-flop, the clock input 
is ignored and counting ceases. The counters hold the count 
until GR during step I . 

3-28. Display Memory and Multiplexer 

3-29. When step 7 is reached, the sequencer generates a 
memory update (MUP) signal. Refer to figure 3-8. At that 
time the contents of the decade counters are memorized in 
four-bit latches. A 10 kHz oscillator and 10 stage ring 
counter inside U24 generate strobe signals used by the 
display multiplexer. The multiplexer consists of a four-bit 



gate for each latch in the display memory. The gates are 
sequentially enabled by the strobe signals to apply the 
contents of the memory latches onto the common measure- 
ment data bus, four BCD lines. Inforination on the measure- 
ment data bus is decoded by a seven-segment decoder for 
application to the display. 

3-30. Display 

3-31. The display consists of six seven-.segraent LEDs 
and three annunciators. Refer to figure 3-9. Decimal LEDs 
are contained in the seven-segment LEDs. At the same time 
a strobe signal enables a gate in the display multiplexer, it 
enables the appropriate LED. Although the digit infor- 
mation is applied to all the LEDs, only one will light at a 
time. An LED will only be on, then, for a period of 90 
^seconds, allowing a 1 0 jusecond guard space between digit 
strobes. Decimal information and signals for two of the 
annunciators come from the decimal point logic as will be 
explained later. The overload annunciator is lit by an in- 
verted signal from U24 when the count exceeds the capa- 
city of the display. 




Figure 3-9. DISPLAY 
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3-32. Time Base 

3-33. The time base section consists of a 10 MHz 
oscillator, a buffer amplifier (Q15), a NAND gate (U17), 
and a decade counter (U12). Refer to figure 3-10. Q16 is 
configured as a colpitts oscillator whose frequency is con- 
trolled by crystal Y1 . Buffer amplifier, Q1 5, drives the 
NAND gate, U1 7, which provides further buffering, U1 2 
divides the 1 0 MHz oscillator signal by ten to obtain the 



1 MHz time base. U12 is held reset to 0 by the RMAX out- 
put from the sequencer being high. During step 3 of the 
sequence RMAX goes low and enables U12 to count. In 
the frequency and self-check modes the 1 MHz output from 
U12 is applied to the time base dividers of the range control 
logic. It is also the frequency counted in the self-check 
mode. In the period mode the 10 MHz output from the 
time base is the frequency counted. 10 MHz is used to 
optimize resolution when measuring short periods. 




Figure 3-10 TIME BASE OSCILLATOR, BLOCK DIAGRAM 
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3-34. Range Control Logic 



3-35 . Range control logic consists of the range switches, 
an iteration counter (U13), time base dividers (U7), and a 
gate time Rip-flop (U8). Refer to figure 3-11. The range 



switches program the iteration counter through four NAND 
gates (U18). The outputs of U18 are connected to the set 
and reset inputs of U13. When all inputs to UI8 are high, 
all outputs are low, and the iteration counter will respond 
to a clock input from the autorange logic. For manual range 
programming, a range switch places a 0 on two inputs of 




Figure 3-1 1 . RANGE CONTROL LOGIC 
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in 8. The iteration counter outputs are then set for that 
range. Autoranging is inhibited by a 1 output from one 
section of U6. When auto range is selected, two inputs to 
U18 are connected to the iCR output from the sequencer. 
At step 9 ICR goes low and resets the iteration counter to 
the shortest gate time. If at step 5 the autorange conditions 
are not satisfied, the autorange logic outputs a 1 to dock 
the iteration counter to the next longer gate time and to 
reset the sequence to step 1 . When the third range has been 
automatically selected, the Q2 output from U13 will be 
high. Q2 then will be low and will inhibit the autorange 
logic from further increasing the gate time. 

3*36. Outputs from the iteration counter are applied to 
the time base dividers, U7, and to the decimal point logic. 
Table 3-2 shows the programming of the time base dividers. 
External clocking, applied to U7, is divided to derive the 
gate time. In the frequency and self-check modes, 1 MHz 
from the time base is used. In the period mode, the signal 
from the input section is used. Note that the 2^ input to 
U7 is from the PER switch. A I from the PER switch pro- 
grams U7 for the three least division ratios (10°, 10' , 10^) 
used in the period mode. 



Table 3-2. TIME BASE DIVIDER RATIOS (U7) 



RANGE CODE LINES 

TO U7 


Division Factor 
Input/Output 


Front- 

Pane! 

Selected 

Resolution/ 

Periods 

Averaged 


RNG2 

IPIN 

12) 


RNG1 

(PUS! 

13) 


RNGO 

(PIN 

14) 


0 


0 


0 


10® 


10® 


0 


0 


1 


10^ 


10* 


0 


1 


0 


10^ 


10^ 


0 


1 


1 


10^ 


10^ 


1 


0 


0 




100Hz 


1 


0 


1 


10^ 


10Hz 


1 


1 


0 


10^ 


1Hz 


1 


1 


1 


10^ 


0.1Hz 



3-37. At step 3 in the sequence, the RMAX signal is 
applied to U7. All the counters in IJ7 have been set to maxi- 
mum count (all nines) by R.MAX having been high and the 
T Out output of U7 is high. As previously stated the RMAX 
signal enables the counter in the time base section. On the 
first pulse from the time base section (or from the input 
section in the period mode) T Out falls low. The trailing 
edge from T Out is inverted and applied to U8 as its clock. 
U8 flops and outputs the GATE signal. The counters in U7 
are now counting. Just before the count reaches the desired 
division ratio, T Out goes high due to an 8 in the selected 



counter in U7. When the selected counter in U7 receives its 
tenth pulse, T Out again fails low and the t railing edge is in- 
vert^ to clock U8. U8 flips to inhibit the GATE signal. 
RMAX then goes high and resets U7 to maximum count. 

3-38. Decimal Point Logic 

3-39. Outputs from the iteration counter (RNG 1 and 
RNGO) are applied to the date inputs of two “D’"' type 
flip-flops in the decimal point logic. Refer to figure 3-12. 
During step 7 in the 1900A sequence, the MUI^ignal 
clocks the data into the flip-flops. The Q and Q outputs 
from the flip-flops are applied to five NAND gates. One of 
the NAND gates is used to select a unit annunciator (.MHz- 
ms or lcHz-/Js). The outputs from four of the NAND gates 
are applied to a negated-input OR gate, U9. The desired 
output from U9 is a positive pulse or 1 during the strobe 
pulse which will corrently place the decimal point. Strobes 
2, 3 and 4 (counting from the LSD) are applied to the four 
NAND gates used in decoding the range information. 

Range information is applied to the four gates in such a way 
that two ones (Is) will be on only one of the NAND gates 
for each range. This sets up the NAND gate so that vvhen 
the strobe applied to its third input goes high, its output 
will go low. A low input to U9 will force its output to go 
high. The output of U9 is applied through tlie TOT switch 
(decimals are not used in the totalize mode) to U24 and the 
decimal driver (Q14). The decimal driver enables the deci- 
mal segment of the appropriate LED to light. U24 utilizes 
the decimal input to prevent zero blanking after the decimal 
point. 

3-40. Autoratige Logic 

3-41 . The autorange logic consists of three ‘‘D" type flip- 
flops and three logic gates. Refer to figure 3-13. Tiie func- 
tion of the autorange logic is to output a positive pulse to 
clock the iteration counter and to reset the sequencer to 
step 1 if optimum range conditions have not been met. 
Optimum range conditions are defined as the MSD greater 
than or equal to one. A hysteresis provision has been added 
so that if the MSD = 1 in a measurement, the 2SD of the 
succeeding measurement (if MSD < I ) must fall below 8 
before a range change will be initiated. 

3-42. A four-input NAND gate (U9) is the main control 
gate for the autorange logic. One of the inputs to U9 is 
from the sequencer. At step 5 the sequencer applies a I to 
U9, enabling it to sense the condition of the autorange 
logic. If any input to U9 is a 0, its output is a 1 which is 
inverted and no clock pulse exists. Another input to U9 is 
from the iteration counter, which goes to 0 in the 1 Hz-lO^ 
Periods range. A longer gate time cannot be selected, then, 
by the autorange logic. The other two inputs to U9 are de- 
rived from the state of the 2SD counter. 

3-43. Autorange Sense is taken from U24: the outpui of 
the 2SD counter (D5D), which is high when the 2SD count 
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equals 8 or 9. Autorange Sense is applied to a two-input 
NAND gate (U5), and after inversion to the MSD=I flip- 
flop. On the tenth count of the 2SD counter (MSD=1), 
Autorange Sense falls low. After it is inverted, the trailing 
edge so produced clocks the MSD=1 flip-flop. The Q out- 
put from the MSD=1 flip-flop goes to 1 and the Q output 
goes to 0. Q from the MSD=i flip-flop clocks the MSDM 
flip-flop so that its Q output equals 1 . When Autorange 
Sense again goes from high to low (MSD > 1), the MSD-l 
flip-flop is clocked again. Its Q output goes to 0 and its Q 
goes to 1 , which clocks the MSD > I flip-flop. Since the 
data input to the MSD > 1 flip-flop is tied to +5V, its Q 
output will now remain equal to 1 no matter how many 
more times it is clocked. 

3-44. Two of the inputs to the autorange control gate, 
U9, are from U5 and Ull. U1 1, a NOR gate, outputs a 0 



(producing satisfied range conditions) if either input is a 1 . 
One input to U1 1 is from the MSD=1 flip-flop and the other 
input is from the MSD > I flip-flop. So if either flip-flop 
has been clocked, a 1 will be applied to Ull and the range 
conditions will be satisfied. U5 provides the hysteresis 
effect. Both Its inputs must equal 1 to get a 0 out. One 
input to U5 is from the MSDM flip-flop. The other input 
is from Auto range Sense. At step 7 of the sequence, MUP 
will reset the MSDM flip-flop if the MSD of the measure- 
ment was greater than 1 . The output of a negated-input 
NAND gate (UI 1) is used to reset the MSDM flip-flop. 

One input to Ul 1 is the MUP signal. The other input is 
from the Q output of the MSD > 1 flip-flop. Therefore the 
MSDM flip-flop cannot be reset unless the MSD is greater 
than 1 . If in the next measurement the MSD = 0, the 
MSDM will prevent a range change unless Autorange Sense 
is also 0, that is the 2SD is less than 8. 
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Figure 3-13. AUTORANGE LOGIC 
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4-1. fIMTBODUCTiON 

4-2. This section contains information concerning pre- 

ventive and corrective maintenance for the Model 1900A 
Multi-Counter. A maintenance interval of one year for 
calibration is recommended to ensure instrument opera- 
tion within the one year specifications. Equipment for 
performing maintenance tests and adjustments is listed in 
Table 4-1 . If this equipment is not available, other equip- 
ment having equivalent specifications may be used. 

NOTE 

When greater than one year accuracy is required, 
refer to specifications for timebase aging rate to 
determine the re-calibration interval required to 
maintain desired accuracy. 

4-3. SERVICE INFORMATION 

44. Should your instrument need repair, send it to the 
nearest factory authorized service center. A list of these 
authorized service centers is located in section 7, 

Located on the inside front cover is the WARRANTY 
which warrants the instrument for a period of one year . 

of one year. 

4-5. GENERAL MAINTENANCE 
4-6. Access 

4-7. Use the following procedure to gain access to the 
interior of the Model 1900 A. 

a. With the power switch OFF , disconnect the line 
cord. ' 

2/77 



b. Remove the Phillips screw at the rear of the 
instrument case. 

c. Remove the instrument from the case. 

4-8. Cleaning 

4-9. Clean the front panel and case with denatured 

alcohol or mild solution of detergent and water. Do not 
use aromatic hydrocarbons or chlorinated solvents because 
they will react with the plastic materials of the instrument. 

4-10. Fuse Replacement 

4-11. The input power fuse, FI , is located within the 
instrument in a fuse clip near the power transformer (Tl). 

To gain access to the fuse, refer to paragraph 4-6. When 
replacement is required, install AGC 1/4A (fast acting) 
for line powered instruments. Use MDA ViA (slow blow) 
for battery powered instruments. 

4-12. PERFORMANCE CHECKS 

4-13. The performance checks provide a means of 
verifying overall operation of the Model 1900 A. The checks 
can be used as an acceptance check during incoming in- 
spection or as a periodic maintenance check. Refer to 
Table 4-1 for a list of required test equipment. Equiva- 
lent equipment may be used. 

4-14. Functional Check 

4-15. To perform a functional check of the Model 1900A, 
refer to the self-check described in Section 3. 

4-16. Sensitivity Check 

4-17. Perform the sensitivity checks as follows: 

4-1 
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Table 4-1. TEST EQUIPMENT REQUIRED FOR PERFORMANCE TEST, CALIBRATION AND TROUBLESHOOTING 





RECOMMENDED MODEL 


WHERE USED 


Quartz Oscillator 
Frequency Standard 
with 10 MHz Output 




Timebase Oscillator 
Adjustment 


Low-Frequency Oscillator 


HP204D 




High-Frequency Oscillator 


HP8654A 




RF millivoltmeter with 50Q 
terminator 


Boonton 91 C 


Sensitivity Check 


Multimeter 


Fluke 8000A 


Troubleshooting 


Oscilloscope 


Tek 465 


Troubleshooting 



a. Connect the low frequency generator, set for 5 Hz 
at 25m V, to the 1900 A input. 

b. Energize the counter and depress the FREQ func- 
tion switch and AUTO resolution switch, 

c. Confirm that the counter display indicates .005 
kHz± 1 digit. 

d. Disconnect the low frequency generator from the 
input. 

e. Connect the high frequency generator, terminated 
into 50 ohms, to a T-connector on the 1900A 
input. Set the generator output 
approximately 25mV rms. 

g. Connect the RF millivolt meter to the T-connect- 
or on the input of the 1900 A. ? 

h. Adjust the high frequency generator output 
reading of exactly 25 mV on the RF millivolt 

i. Confirm that the counter display indicates 
10.0000 MHz + generator accuracy. 

j . Change the generator output to 80 MHz at exactly 

25m V. S Q 

Mb S f 1 

k. Confirm that the counter display indicates 80.0000 
MHz + generator accuracy. 

4-18. CALIBRATION 

4-19. Calibration of the Model 1900 A is limited to 

adjustment of the trigger level and time base oscillator 

frequency. 



# 

Trigger Level Adjustment 

4-21 . Trigger level adjustment should be performed 
, whenever repairs have been inade to the input section of 
^ the counter. The input section comprises that circuitry 
i contained on the input printed circuit board assembly. 
Perform trigger level adjustment as follows: 

a. Remove the counter from the case (paragraph 4-6) 

b. Energize the counter and connect the high- 
frequency oscillator to the counter input. 

c. Select an output of 25 mV rms at approximately 

C-L.6 80 MHz on the oscillator. 

d. Adjust the trigger level control (R14) to a mid- 
point which produces a stable display near 

80 MHz. 

e. Reduce the signal level until the display becomes 
unstable. 

f. Re-adjust the trigger level control until the display 
is again stable. 

g. Repeat steps e and f until no additional sensitivity 
increase is possible. 

4-22. Time-Base Oscillator Adjustment 

4-23. Time base oscillator adjustment should be made 
whenever the oscillator is repaired, or whenever it is de- 
termined that accuracy of the counter is not within the 
accuracy desired. Perform time base oscillator adjustment 
in an environment having an ambient temperature of 

+22°C to +25°C (72°F to 77°F). Allow the instrument to 
warm up at least 30 minutes with the case on before ad- 
justing the time base. 



for 10 MHz at 
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4-24. Tirnebase Adjustment Using A Frequency 
Standard 

a. Remove the counter from the case (paragraph 4-6) 

b. Energize the counter and select the FREQ func- 
tion and i 0 Hz resolution . 

c. Select a ID MHz output on the quartz oscillator 
and connect the 10 MHz signal to the counter 
input. 

d . While observing the counter display, adjust the 
time base oscillator control (C11. located on the 
main pcb directly behind the reset switch) to 
obtain a reading of OOOQOO + 1 digit. 

4-25. TROUBLESHOOTING 

4-26. Introduction 

4-27. The following information is designed as an aid in 
troubleshooting the 1900 A multi-counter. Figures 4-2 to 
4-6 are flow charts directed toward specific problems. 

Figure 4-1 shows the location of test points and table 4-2 
gives the electrical location of the test points and what to 
expect at each point. Theory of Operation, section 3, and 
repair techniques, later in section 4, should be read and 
understood before attempting to troubleshoot the instru- 
ment. 

4-28. initial Troubleshooting 

4-29. Thoroughly inspect the unit for physical damage 
such as broken parts, shorted leads, or other visually dis- 
cernible problems. Recheck input connections and switch 
settings to be sure the problem actually is in the 1900A. 

4-30. Power Supply 

4-31 . Ihe power supplies should be checked first in the 
event of a 1900A malfunction. Remove the case as des- 
cribed in paragraph 4-6. Apply a c power. Test point 1 is 
the +5V regulated supply. Its limits for the line version are 
+4.75 V to 5.25V with no more than lOOmV p-p ripple. 

With the battery option the limits are +4.5V to 5.5V with 
no more than 500m V p-p ripple. Test point 2 is the -12V 
supply whose limits are -10.5V to -12.0V with no more than 
lOOmV p-p ripple for either version. 

4-32. Fault Isolation 

4-33. Perform the self-check as described in section 2. 
Observation of the symptoms evident in the self-check mode 
should provide clues as to the location of the problem. If 



the unit performs the self-check satisfactorily the problem 
is probably in the input section. If the problem is decimal 
point related, the operation of the iteration counter and 
decimal point logic should be checked. No display or a 
missing digit probably indicates U23 or U24. Missing seg- 
ments in the display probably indicates U23 or one or more 
faulty LEDs. No counting action or an erroneous count 
probably indicates program control, time base, or main 
gate/decade counter problems. 

4-34. Input Section 

4-35. Apply a IV p-p signal to the I900A BNC connect- 
or. Choose a frequency which has good waveform resolution 
on the oscilloscope. At the gate of Q1 the signal should be 
.5 V p-p with no distortion (the voltage levels given are 
approximate). Distortion of the input, visible at the gate 
of Q1 , begins at about 4V p-p input level. The emitter of 
Q3 should have 1 .5V p-p as should pin 10 of U1 . Depressing 
the FILT switch (looking at pin 10 of Ul) should diminish 
the level slightly even at low frequencies. The roll-off of 
the filter is gradual. Succeeding waveforms are square waves 
with a spike on the leading edge. Outputs from UlO (pins 
7, 3, 15) are approximately 1 .25V p-p. The output of the 
input section (TP4) should be a square wave with spikes on 
the leading edge going positive from near OV to +5V. 

4-36. Time Base 



4-37. The voltage on the base of buffer Ql 5 should be 
about 9V p-p. TP3 should have 6V p-p of a moderately 
distorted sine wave. The output of U12 is a square wave 
with a spike on the trailing edge and ripple on the top of 
the waveform. 

4-38. Sequencer 

4-39. The output of the relaxation oscillator should be a 
5V square wave, A differentiated square wave, about lOV 
in amplitude should be at pins 5 and 6 of Ul . TPS is a 5V 
square wave. The frequency of the relaxation oscillator 
should be around 100 Hz, interrupted by the duration of 
the gate signal. The outputs of U3 are normally at +5V 
and go low to near OV to select an event. 

4-40. Control Logic and Counters. 

4-41 . To check the iteration counter, manually select 
the ranges and check the outputs against table 3-2. Trouble- 
shooting the rest of the circuitry is best accomplished by 
checking for output pulses from the circuitry sections, 
keeping in mind the oscillator which governs the duration 
of the pulse and the place of the pulse in the sequence. 
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4-42. REPAIR TECHNIQUES 

4-43. Battery-Powered Instruments 

4-44. In battery-powered instruments, one of the bat- 
teries should be removed before attempting any repair. 
This is necessary to eliminate the danger of shorting por- 
tions of the circuitry which carry the battery voltage. 
Remove the battery as described in Section 6. 

4-45. Integrated Circuit Replacement 

4-46. Three types of integrated circuits are used in the 
Model 1900A, as listed in Table 4-3. The handling of 
TTL types require no special handling. However, the 



CMOS and PMOS types can be destroyed by a static 
electricity discharge. To prevent damage due to static dis- 
charge, the following precautions should be taken when- 
ever this type of integrated circuit is handled: 

a. The PMOS or CMOS integrated circuit is packed 

i n c on d uc ti ve foam . Do no t r e m o ve th e c o n d u c - 
tive foam from the integrated circuit until ready 
for installation into the unit. 

b. Be sure the repairing personnel and the unit under 
repair are commonly grounded. 

c. Be sure the soldering iron used is grounded to 
the common ground. 



Table 4-2. TEST POINT DESCRIPTIONS 



TEST 

POINTS 


ELECTRICAL 

LOCATION 


DESCRIPTION 


1 


-h 5V reg. 


+4.75V to +5.25V «100mV ripple) line. 
+4.5V to +5.5V «500mV ripple) -01 Option 


2 


-12V 


-10.5V to -12.0V KlOOmV ripple) 


3 


U17 


Timebase 10 MHz Sine, moderately distorted 


4 


Output of Input PCB 


OV to +5V Square wave 


5 


U6& U16 


GR +5V to OV pulse 


6 


U19 


GR OV to +5V pulse 


7 


U8 (1) 


Gate time flip-flop (GATE) +5V to OV pulse 


8 


U2 


Clock input to sequencer OV to +5V pulses 


9 


U4 (1) 


MSDM flip-flop OV to -I-5V when MSD 


10 


U23 


Display LED segment test 

ground to test all segments (except decimals) 



Table 4-3. MODEL 1900A INTEGRATED CIRCUIT TYPES. 



REFERENCE 


TYPE 


REFERENCE 


TYPE 


REFERENCE 


TYPE 


DESIGNATOR 


DESIGNATOR 


DESIGNATOR 


U1 


CMOS 


U10 


CMOS 


U19* 


TTL 


U2* 


TTL 


U11 


CMOS 


U20* 


TTL 


U3* 


TTL 


U12* 


TTL 


U21* 


TTL 


U4 


CMOS 


U13 


CMOS 


U22 


CMOS 


U5 


CMOS 


U14 


CMOS 


U23* 


TTL 


U6 


CMOS 


U15 


CMOS 


U24 


PMOS 


U7 


PMOS 


U16 


CMOS 


U25 


R 


U8* 


TTL 


U17* 


TTL 






U9 


CMOS 


U18 


CMOS 






* For -01 Battery Option, 


low power TTL devices are being used and consistency should be 




maintained. See Section 5 for part numbers and serial number effectivity. 
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Figure 4-1. TEST POINT LOCATIONS 








»UUM 




Figure 4-2. FAULT ISOLATION - NO DISPLAY 
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Figure 4-3. FAULT ISOLATION - ONE DARK DIGIT 
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Figure 4-4. FAULT ISOLATION - DARK LED SEGMENT 
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Figure 4-5. FAULT ISOLATION - NO COUNTING ACTION 
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Figure 4-6. FAULT ISOLATION - DECIMAL POINT MISSING 
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5-1. lINJTRODUCTlOM 

5-2. This section contains an illustrated parts break- 

down of the instrument. Components are listed aipha- 
numerically by assembly. Electrical components are listed 
by item number. Each listed part is shown in an accom- 
panying illustration. 

5-3. Parts lists include the following information: 

a. Reference Designation or Item Number. 

b. Description of each part. 

c. Fluke Stock Number. 

d. Federal Supply Code for Manufacturers. 

(See Appendix A for Code-to-Name list.) 

e. Manufacturer’s Part Number or Type. 

f. Total Quantity per assembly or component. 

g. Recommended Quantity; This entry indicates 
the recommending number of spare parts neces- 
sary to support one to five instruments for a 
period of two years. This list presumes an 
availability of common electronic parts at the 
maintenance site. For maintenance for one year 
or more at an isolated site, it is recommended 
that at least one in each assembly in the instru- 
ment be stocked. In the case of optional sub- 
assemblies, plug-ins, etc., that are not always 
part of the instrument, or are deviations from the 
basic instrument mode, the REC QTY column 
lists the recommended quantity of the item in that 
particular assembly. 

h. Use Code is provided to identify certain parts that 
have been added, deleted or modified during pro- 



duction of the instrument. Each part for which a 
use code has been assigned may be identified with 
a particular instrument serial number by consult- 
ing the Use Code Effect! vity, paragraph 5-7. 

5-4. HOW TO OBTAffM PARTS 

5-5. Components may be ordered directly from the 
manufacturer by using the manufacturer’s part number, or 
from the John Fluke Mfg. Co., Inc. factory or authorized 
representative by using the FLUKE STOCK NUTVIBER. In 
the event the part you order has been replaced by a new 
or improved part, the replacement will be accompanied by 
an explanatory note and installation instructions, if neces- 
sary. 

5-6. To ensure the prompt and efficient handling of 
your order, include the following information: 

a. Quantity. 

b. FLUKE Stock Number. 

c. Description. 

d. Reference Designation or Item Number. 

e. Printed Circuit Board Part Number. 

f. Instrument Model and Serial number. 

5-7. USE CODE EFFECTIVITY LIST 

USE 

CODE SERIAL NUMBER EFFECTIVITY 

A. 0455000 and on 

CAUTION! 

Indicates devices are subject to damage by 
static discharge. 
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REF 

DESIG 

OR 



Figure 5-1 

Main PCB Assembly, Line 
Main PCB Assembly, Battery 
Input PCB Assembly 
Display PCB Assembly 
Inverter PCB Assembly 
Dou PCB Assembly 
Case, Molded Plastic 
Case, Molded Plastic 
Handle, Molded Plastic 
Front, Panel 
Pad, Foot 
Decal, Knob 
Washer, Flat 
Socket, I.C. 

Line Cord 
Retainer, Neoprene 
Coax Cable Assy. 
Receptacle, BNC 
Lens 

Front Decal 
Solder Lug 
-02 Dou Option 




37840 

378398 

388454 

388470 

330076 

384800 

330092 

378067 

338632 

347401 

340505 

276535 

343723 

352484 

395103 

152033 

384701 

381434 

441972 



89536 

89536 

89536 

89536 

89536 

89536 

89536 

89536 

89536 

89536 

89536 

91506 

89536 

77969 

89536 

95712 

89536 

89536 

79963 



378406 


1 


378398 


1 


388454 


1 


388470 


1 


330076 


1 


384800 


1 


330092 


1 


378067 


1 


338632 


2 


347401 


2 


340505 


2 


316-AG39D 


1 


343723 


1 


9109E 


2 


395103 


1 


30355-1 


1 


384701 


1 


381434 


1 


761 


1 
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Figure 5-1. FINAL ASSEMBLY 
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Table 5-2 MAIN PCB ASSEMBLY, LINE 



REF 

DESIG 

OR 

ITEM 

NO. 






MFG 

FED 

SPLY 

CDE 


MFG PART. 
NO. OR TYPE 


— 

TOT 

QTY 


REC 

QTY 


USE 

CDE 


C1,C2, 

C4,C7, 

C12,C17 


MAIN PCB ASSEMBLY, LINE 
Figure 5-2 

Cap, cer, 0.0 1 jiF -20/+80%, 25 V 


335786 


72982 


58 35-000- Y5U- 
103Z 








C3 


Cap,cer,0.1 /uF+ GMV, 25V 


369199 


71590 


UK-25-104 


1 






C8, 18, 
21 


Cap, cer, 0.001 juF +10%, 500V 


357806 


56289 


C106B102G102K 








C9 


Cap, cer, 47 pF + 20%, lOOOV 


369132 


56289 


C030B102H470J 








CIO 


Cap, cer, 22 pF+20%, 500V 


369157 


72982 


831-OOO-COGO- 

220 








Cll 


Cap,var, 2-22pF, lOOV 


369207 


73445 


C010KA/20E 


1 






C13 


Cap, Cer, lOpF + 10%,3 kV 


105536 


56289 


40C362A1 


1 






C14 


Cap, elect, 470 juF -1 0/+50%, 40V 


185868 


73445 


ET47 1X040 A02 


1 


1 




C15 


Cap, elect, 5000 juF -10/+100%, iOV 


340893 


99372 


39C10HJ53 


1 


1 




C16 


Cap, elect, 470 pF -10/+50%, 25V 


168153 


73445 


ET47 1X025 AO 1 


B 


1 




C19 


Cap, cer, 100 pF + 10%, 1 kV 


105593 


71590 


DD-101 


■ 






CRl, 

CR2, 

CRIO, 


Diode, Hi-speed switching 


203323 


07910 


1N4448 


1 


1 




CRll 
















CR3 


Diode, zener 


203547 


07910 


1N759A 


1 


1 




CR6, 

CR7, 

CR12 


Diode, Si, Rect. 


343491 


04713 


1N4002 


3 


1 




Q1 thru 
Q7 


Xstr, Si, PNP 


352369 


12040 


2N4403 


7 


2 




Q8 thru 
QI3,Q15 


Xstr, Si, NPN 


218396 


04713 


2N3904 


7 


2 




Q14 


Xstr, Si, NPN 


381798 


04713 


MPSA-13 


1 


1 




QI6 


Xstr FET N-channel 


386094 


01295 


SX3819 


1 


1 




R1 


Res, comp, 5.6k +5%, 1/4W 


148080 


01121 


CB5625 


1 






R2,R4 


Res, comp, 470k +5%, 1/4W 


188441 


01121 


CB4745 


2 






R3 


Res, comp, 680k +5%, 1 /4W 


188433 


01121 


CB6845 


1 






R5,R9 


Res, comp, 470 +5%, I/4W 


147983 


01121 


CB4715 


2 






R6 


Res, comp, 2.7k +5%, 1/4W 


170720 


01121 


CB2725 




1 
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148106 



01121 



CB1035 



R7,R15 


Res, comp, 10k +5%, 1/4W 


148106 


01121 


R8 


Res, comp, 56 +5%, 1/4W 


147900 


01121 


RIO 


Res, comp, IM +5%, 1 /4W 


182204 


01121 


Rll 


Res, comp, 27k +5%, 1/4W 


148148 


01121 


R12 


Res, comp, 10+5%, 1/4W 


147868 


01121 


R13 


Res, comp, 100k +5%, 1/4W 


148189 


01121 


R14 


Res, comp, 120 +5%, 1/4W 


170712 


01121 


SI thru 
S13 


Switch Assembly 


386078 


89536 


T1 


Xfmr, 115/230 


433102 


89536 


T1 


Xfmr, lOOV 


433094 


89536 


U1,U6, 

U16 


1C, Dig, C-MOS, hex buffer/inverter® 


381848 


18725 


U2, U12 


1C, Dig, TIL, MSI decade counters 


293159 


01295 


U3 


IC, TTL, BCD to decimal decoders 


293142 


01295 


U4, U13, 
U14 


IC, C-MOS, dual, type “D” flip-flop (J) 


340117 


04713 






18725 


U5, U18 


IC, Dig, C-MOS, quadj 2-input, NAND gates 


355198 


U7 


IC, MOS, counter, timer base circuit 


381822 


50088 


U8 


IC, TTL, dual, d-type edge triggered 
flip-flops 

IC, Dig, C-MOS, 4-input, POS NAND gates 


310227 


01295 


U9 


355206 


04713 


U10,U15 


IC, Dig, C-MOS, triple, 3-input, NAND ® 


375147 


18725 




gates 


355172 


18725 


Ull 


1C, Dig, COS/MOS, quad, 2-input, NOR^ 
gates dy 


U17 


IC, Dig, TTL, quad, 2-input, pos, NAND 
gates 


293068 


01295 


U19 


fC, Dig, TTL, 30 MHz, presettable decade 


393256 


01295 


U20,U21 


IC, TTL, dual, j-k edge triggered flip-flop 


363440 


01295 


U22 


IC, Dig, C-MOS, hex buffer/inverters ^ 


381830 


18725 


U23 


IC, TTL, BCD-TO-SEVEN seg, decoder/ 
driver (selected) 


385872 


01295 



CB5605 

CB1055 

CB2735 

CB1005 

CB1045 

CB1215 

386078 

433102 

433094 

CD4049AE 

SN7490N 

SN7442N 

MC14013CP 

CD4011CP 

MK5009P 

SN7474N 

MC14012CP 

CD4023AE 

CD4001AE 

SH74H00N 

SN74LS196N 

SN74S112N 

CD4050AE 

SN7447AN 
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Table 5-2 MAm PCB ASSEMBLY, LINE (cont) 



REF 

DESIG 

OR 

fTEM 

NO. 




FLUKE 

STOCK 

NO. 


MFG 

FED 

SPLY 

CDE 


MFG PART. 
NO. OR TYPE 


TOT 

QTY 


REC 

QTY 


USE 

CDE 


U24 


IC, Dig, MOS, 7 digit 2.5 MHz decimal ® 
counter 


380238 


55261 


180IA 


1 


1 




U25 


Res, network 


412866 


89536 


412866 


1 


1 




U26 


IC, linear, POS VOL REG 


381814 


07623 


78M05U0C 


1 


1 




U27 


Rectifier Bridge 


296509 


51605 


KBP-02 


1 


1 




Y1 


Crystal Quartz 


385732 


11068 


183025B 


1 






FI 


Fuse, fast acting I /4 amp 


109314 


71400 


AGCl-4 


1 








Contact, voltage 


338657 


89536 


338657 


2 








Contact, earth common 


448910 


89536 


448910 


1 








Insulator, contact 


344184 


89536 


344184 


1 








Strap, rubber, mousetail 


104794 


98159 


2829-115-3 


1 








Insulator, recptacle 


338624 


89536 


338624 


1 








Connector Pin 


376574 


00779 


3-87022-1 


8 








Socket, I.C. 16 pin 


370312 


91506 


316-AG39D 


1 








Socket, I.C. 40 pin 


386060 


09922 


DILB40P1 


1 








Fuse Clip 


284984 


84613 


3621-2 


1 








Pushbutton, putty grey 


369546 


71590 


J52305-T31753 


12 








Pushbutton, green 


352211 


71590 


J52305-J71449 


I 
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FLUKE 

STOCK 

NO. 



fVlFG 

FED 

SPLY 

CDE 






Figure 5-3 


385021 


89536 


385021 


BTl thru 
BT4 


Battery, Nicad, Rechargeable 


346924 


06001 


41B004ADI5 


Cl,C2, 
C4, C7, 
C12,C17 


Cap, cer, 10,000 pF -20/+80%, 25V 


335786 


72982 


5835-000-Y5U- 

103Z 


C3 


Cap, cer, 0.1 fxF + GMV, 50V 


369199 


71590 


UK-25-104 


C5 


Cap,ta,22/rFl20%, 25V 


357780 


56289 


196D226X0025- 

PE4 


C8,C18, 

C21 


Cap, cer, 1 00 pF + 1 0%, 500V 


357806 


56289 


C106B102G102K 


C9 


Cap, cer, 47 pF +20%, lOOOV 


369132 


56289 


C030B102H470J 


CIO 


Cap, cer, 22 pF ±20%, 500V 


369157 


72982 


831-OOO-COGO- 

220 


Cll 


Cap, var, polyprop, 2-22 


369207 


73445 


C010KA/20E 


Cl 3 


Cap, cer, lOpF+10%, 3kV 


105536 


56289 


40C362A1 


C19 


Cap, cer, 100 pF + 10%, 1 kV 


105593 


71590 


DD-101 


CRl, 

CR2, 

CRIO, 

CRll 


Diode, Hi-speed, switching 


203323 


07910 


1N4448 


CR3 


Diode, zener, uncomp 


203547 


07910 


1N759A 


CR4, 

CR5, 

CR12 


Diode, Si, Rect 


343491 


04713 


1N4002 


Q1 thru 
Q7 


Xstr, Si, PNP 


352369 


12040 


2N4403 


Q8 thru 
Q13,Q15 


Xstr, Si, NPN 


218396 


04713 


2N3904 


Q14 


Xstr, Si, NPN 


381798 


04713 


MPSA-13 


016 


Xstr, FED, N'Channel, Junction 


386094 


01295 


SX3819 


R1 


Res, comp, 5.6k ±5%, 1/4W 


148080 


01121 


CB5625 


R2,R4 


Res, comp, 470k +5%, 1 /4W 


188441 


01121 


CB4745 


R3 


Res, comp, 680k +5%, 1/4W 


188433 


01121 




R5,R9 


Res, comp, 470 +5%, 1/4W 


147983 


01121 


CB4715 


R6 


Res, comp 2.7k +5%, 1/4W 


170720 


01121 


CB2725 



REC USE 
QTY CDE 



1 1 

1 
1 

4 1 

1 1 

3 1 

7 2 

7 2 

1 I 

1 i 

1 
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R7, R15 


Res, comp, 10k +5%, 1/4W 


148106 


01121 


CB1035 


2 






R8 


Res, comp, 56+5%, 1/4W 


147900 


01121 


CB5605 


1 






RIO 


Res, comp, 1 M +5%, 1 /4W 


182204 


01121 


CBI055 


1 






Rll 


Res, comp, 27k +5%, 1/4W 


148148 


01121 


CB2735 


1 






Ri2 


Res, comp, 15 +5%, 1/4W 


147876 


01121 


CB1505 


1 






R13 


Res, comp, 100k +5%, 1/4W 


148189 


01121 


CB1045 


1 






R14 


Res, comp, 120+5%, 1/4W 


170712 


01121 


CB1215 


1 






Si thru 
S13 


Switch Assy 


386078 


89536 


386078 


1 






T1 


Xfmr, battery 


433110 


89536 


433110 


1 






Ul,6, 16 


IC, Dig, C-MOS, hex buffer/inverters ^ 


381848 


18725 


CD4049AE 


3 


1 




U2, 12 


IC, Dig, TTL, MSI, decade counters 


402545 


01295 


SN74LS90N 


2 


D 


A 


U3 


IC, Dig, 4-Iine to 10 line decoder, BCD to 
decimal 


408716 


01295 


SN74LS42N 


1 


H 


A 


U4,UI3, 

U14 


1C, C-MOS, dual, type “D” flip-flop 


340117 


04713 


MC14013CP 


3 


1 










MCI 4011 CP 








U5,U18 


IC, Dig, C-MOS, quad, 2-input, NAND gates 


355198 


04713 


2 


1 




U7 


IC, MOS, counter, time base circuit^ 


381822 


50088 


MK5009P 


1 


1 




U8 


IC, Dig, TTL, dual D with clear and preset 


393124 


01295 


SN74LS74N 


1 


1 


A 


U9 


IC, Dig, C-MOS, dual 4-input, POS NANE^ 
gates Qy 


355206 


04713 


MC14012CP 


1 


1 




UlO, U15 


IC. Dig, C-MOS, triple 3-input NAND gates 
1C, Dig, COS/MOS, quad 2-input, NOR 


375147 


04713 


MCI 40 11 CP 


2 


1 




Ull 


355172 


04713 


MCI 4001 CP 


1 


1 






gates 0 














U17 


IC, Dig, TTL, quad, 2-input, POS NAND 
gates 


393033 


01295 


SN74LS00N 


1 


1 


A 


U19 


IC, Dig, TTL, 30 MHz prestbl decade or 
binary cntr/Itch 


393256 


01295 


SN74LS196N 


I 


1 


A 


U20, U21 


IC, TTL, dual .T-K, edge triggered flip-flop 


363440 


01295 


SN74LS112N 


2 


1 


A 


U22 


1C, Dig, C-MOS, hex buffer, inverters ^ 


381830 


18725 


CD4050AE 


1 


1 




U23 


IC, TTL, selected, BCD to 7-seg decoder/ 
driver 


385872 


01295 


SN7447AN 


1 


1 





U24 


IC, Dig, MOS, 7 digit 2.5 MHz decimal 


380238 


5.5261 


1801A 


1 


n 






counter 
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Table 5-3 IVfAm* PCB, BATTERY (cont. 



DESCRIPTION 


FLUKE 

STOCK 

NO. 


MFG 

FED 

SPLY 

CDE 


iVIFG PART. 
NO. OR TYPE 


^ 

TOT 

QTY 


rnn 

REC USE 
QTY CDE 


Res, network 


417147 


89536 


417147 


1 


1 


Crystal, quartz 


385732 


11068 


183025B 


1 




Battery Holder 


390450 


89536 


390450 


4 




Battery Contact 


344200 


89536 


344200 


4 




Conn, pin 


376574 


00779 


3-87022-1 


8 




Contact, earth common 


448910 


89536 


448910 


1 




Contact, voltage 


338657 


89536 


338657 


2 




Insulator, recpt 


338624 


89536 


338624 


1 




Pushbutton, puttygrey 


369546 


71590 


J52305-T31753 


12 




Pushbutton, green 


352211 


71590 


J52305J71449 


I 




Socket, IC, 16-pin 


370312 


91506 


316-AG39D 


1 




Socket, IC, 40-pin 


386060 


09922 


D1LB40P1 


1 
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C3,C8 

C13 

C4, C5 



Figure 5-4 

Input PCB 1900A-3003 
Cap, poly, est, 0.10 pF +20%, 250V 
Cap, cer, 100 pF + 10%, 1 kV 
Cap, cer, 0.01 pF +8-/-20%, 25V 



Cap,Ta,22 pF+20%,25V 



Cap, cer, 0.0012 pF +10%, 500V 



C7,C11, Cap,Ta, IOpF+20%, 15V 
C12 

C9 Cap, mini cer, 4.7 pF + 0.25 pF, lOOV 



Cap, cer, 47 pF +20%, I OOOV 
Diode, Ultra fast, lo cap, Si 




fVIFG 

FED 

SPLY 

CDE 



378406 89536 378406 

378117 89536 378117 

441345 73445 C281A/A100K 

105593 71590 DD-101 



335786 32897 



357780 56289 



5835-000Y5U- 

103Z 

196D226X0025- 

PE4 



106732 71590 CF-102 



193623 56289 



362772 72982 



TOT REC U 
QTY QTY Cl 



1 96D 106X00 15- 
KAl 

8101-A100-C0G- 

479G 



369132 56289 C030B102H470J 

381806 07263 1N3062 



Diode, switching, hi-speed 



203323 07910 1N4448 



Q2, Q3, 
Q5,Q6, 
Q7 



R1,R24 



R4, 5, 18, 
19,20, 22, 
23,26,27 

R6, Rll 



Diode, zener 

Xstr, FED, N-channel 

Xstr, PNP, high speed switch 



Xstr, NPN, Si, lo P 
Res, comp, 180+5%, 1/4W 
Res, comp, 120k +5%, 1/4W 
Res, comp, lM+5%, 1/4W 
Res, comp 560 +5%, 1/4W 

Res, comp Ik +5%, 1/4W 
Res, comp, 100+5%, 1/4W 



386771 07263 1N756A 
288324 12040 SF50070 
369629 07263 2N577I 



369645 07263 2N4274 
147942 01121 CB1815 
193458 01121 CB1245 
182204 01121 CB1055 
147991 01121 CB5615 



148023 01121 CB1025 

147926 01121 CB1015 
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Table 5-4 INPUT PCB ASSEIVIBLY (cont. 




FED mFG part, tot REC USE 
SPLY NO. OR TYPE QTY QTY CDE 
CDE 



R9, R16, 
R17, R29 



Res, comp, 10k +5%, 1/4W 
Res, comp, 3.3k +5%, 1/4W 

Res, comp, 330 +5%, 1/4W 
Res, comp, 10+5%, 1/4W 
Res, comp, 82 +5 ^ 1 /4W 
Res, trimpot, 10k +20% 

Res, comp, 47k +5%, 1/4W 
Res, comp, 680 +5%, 1/4W 
Res, comp, 270 +5%, 1/4W 
Res, comp, 33 +5%, 1/4W 
Res, comp, 150 +5%, 1/4W 
Res, comp, 220+5%, I/4W 
iC, ECL, tripple line recv, OR/NOR 
Connector, test jack 
Amp connector 



148106 01121 

148056 01121 



147967 01121 
147868 01121 
149484 01121 
385393 54869 
148163 01121 
148007 01121 



160804 

175034 

147934 

147959 



369702 



149112 
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Table 5-5 DISPLAY PGB ASSEMBLY 










1900A 




Figure 5-5. DISPLAY PCB ASSEMBLY 
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REF 

DESIG 

OR 

ITEM 

NO. 



Figure 5-6 

Cap, mylar, 5 /xF, +5%, 200V [ll> 

Cap, mylar, 8 /xF, +5%, 200V 
Cap, met, poly prpln, 2.8 /xF, ± 5 %, 300V (T 
Cap, fxd cer, 47 pF +20%, lOOV 
Cap,Ta, i0pF+20%, 15V 

Cap, fxd cer, 0.1 /xF, 25V 
Cap, elect, 10,000 pF, -10/+100%, 6V 
Diode, Hi-speed switching 

Diode, zener 

Fuse, 1/2 amp, 250V 
Coil 

Xstr, Si, NPN 

Res, comp, IM +5%, I /4W 
Res, comp, 22 +5%, 1/4W 

403 Res, comp, 330 +5%, I /4W 

404 Res, comp, 82 +5%, 1 /4W 

2 Xfmr 

[T> For 115 V, 60 Hz versions 
Forl00V,50Hz versions 
[3>- For 230V, 50 Hz versions 





89536 


388447 


106997 


06739 


D2-505D 


380261 


89536 


380261 


> 394197 


89536 


394197 


369132 


56289 


C030B102H4705 


193623 


56289 


1 96D1 06X00 15- 
JAl 


369199 


71590 


UK-25 -1 04 


387241 


99392 


39CS6J14 


203323 


07910 


1N4448 


291575 


12969 


UZ8720 


109322 


71400 


MDL 


320911 


89536 


320911 


218396 


04713 


2N3904 


182204 


01121 


CB1055 


147884 


01121 


CB2205 


147967 


01121 


CB3315 


149484 


01121 


CB8205 


417048 


89536 


417048 




1 5 

1 
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Figure 5-6. INVERTER PCB ASSEMBLY 
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Tabfe5-7 D.O.U. PCB ASSEMBLY 





UI,U3, 

U4 



U5, U7 
thru U12 



Figure 5-7 

Cap, Ta, 22 /rF +20%, 25V 

Cap, cer, 68 pF + 10%, I kV 
Cap,cer 0.1 juF±GMV,25V 
Res, comp, 47k +5%, 1 /4W 
Res, comp, 100k +5%, I/4W 
IC, C-MOS, NAND gates 

1C, C-MOS, dual multivibrator 
IC, C-MOS, quad clocked d latch 



357780 56289 196D226X0025- 

PE4 



106153 71590 DD680 

369199 71590 UK-25 -104 

148163 01121 CB4735 

148189 01121 CB1045 

355198 04713 MC14011CP 



393512 04713 MCI4528CD 

355149 18725 CD4042AE 



IC, C-MOS, bcd-to-decimal decoder 
Spacer, hex 
Flat Cable Assy 



380741 18725 CD4028AE 

394528 89536 394528 

393520 52072 CAD16P-02-261- 

TT-006 
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Section 6 




6-1. INTRODUCTION 

6-2. This section of the manual contains information per- 

taining to the options and accessories available for your in- 
strument. Each option and accessory is described under a 
separate major heading containing the model or option number. 
The option descriptions contain applicable operating and 
maintenance instructions, and field installation procedures. 

A list of replaceable parts and the schematics are located in 
Sections 5 and 8 respectively. 

6-3. BATTERY PACK, OPTION -01 

WARNING 

Damage may result if alkaline, zinc-carbon, or 
mercury batteries are charged in the 1900A. 

6-4. Power for the Model 1900A-01 is supplied by in- 
ternal rechargeable batteries that allow the instrument to op- 
erate for at least four hours. The batteries should be re- 
charged after every four hours of operation or when the in- 
put sensitivity falls below specifications. Recharging is most 
rapidly accomplished by switching the 1900A power switch 
to the OFF position and connecting the instrument to ac 
line power. In this way, the discharged batteries can be com- 
pletely recharged in approximately 12 to 14 hours. The in- 
strument can also be operated when recharging the batteries, 
but the recharging time will be extended to approximately 
56 hours. Batteries should be recharged within the tempera- 
ture limits of 15°C to 23°C. Exceeding these limits will 
reduce storage capacity and may reduce battery life. 

NOTE 

Battery manufacturers recommend that nickel 
cadmium batteries not be stored for extended 
periods of time without recharging at least every 



90 days. Storage temperature below 25° C are 
recommended. 

6-5. Battery Repiacerrient 

6-6, The procedure described below provides step-by- 

step instructions for replacing the batteries in the Model 
1900A-01. 

CAUTION 

Do not remove the batteries before disconnect- 
ing the instrument from input line power, 

a. Disconnect line power cord. Remove retainer 
screw from rear of instrument case, and remove 
instrument from case, 

b. On the underside of PCB, remove two threaded 
bolts securing battery holders in place. 

c. Remove holder tops and batteries. 

d. Replace batteries with 1 .2 volt nickel-cadmium 
batteries (JF part no. 346924). Install the batteries 
adhering to polarity indications on battery holder. 

NOTE 

Use 1.2 volt nickel-cadmium batteries only. 

6-7. Battery Powered Instrument Repair Tech- 
niques 

6-8. In battery-powered instruments, one of the batter- 
ies should be removed before attempting any repairs. This 
is necessary to eliminate the danger of shorting portions of 
the circuitry which carry the battery voltage. Remove the 
batteries as described under Battery Replacement. 
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6-9. DATA OUTPUT UNIT, OPTION ~02 
6-10. Introduction 

6-1 j . The Fluke Mode! 1 900 A counter, when equipped 
with a Data Output Unit is compatible with data logging 
systems which accept parallel bits of information in binary 
coded decimal (I, 2, 4, 8) format. The data available from 
the counter contains digit, overflow, decimal point, units, 
and print command information. The drive capability of 
all data outputs in CMOS compatible; able to sink .16mA at 
logic 0 or source ,16mA for logic 1 levels, 

6-12. Operation 

6-13. OUTPUT DATA 

6-14. The output data available at the rear-panel D.O.U, 
connector is listed in Table 6-1 , The pin functions and dec- 
imal point code are provided. 



6-15. D .0 .U . 44 PIN CONNECTOR KIT 

6-16. A 50 pin connector kit is provided to allow custom 
fabrication of an interface cable. The kit (JF part no. 

4 1 024 1 ) c on s i s t s o f t he foil o w i n g i t e m s : 



ITEM 


DESCRIPTION 


QUANTITY 


FLUKE P/N 


1 


Connector, 50 pin 


1 


407320 


2 


Connector Sackshell 


2 


398008 


3 


AMP pins 


38 


394569 


4 


Polarizing Key 


1 


386169 


5 


Form 


1 


433425 



The interconnecting cable (telephone type D-50) and the 
termination connector for making the custom interface 
cable are customer supplied. The 50-conductor, telephone 
type D-50 cable (Fluke P/N 320317) can be ordered from 
the John Fluke Mfg. Co.; when doing so indicate how many 
feet are required. 



Table 6-1. DATA OUTPUT UNIT (D.O.U.) CONNECTIONS 



PIN NO. 




PIN NO. 




1 




A 


— — ^ 

Ground 


2 


Print Command 


B 


— 


3 


- 


C 


...... 


4 


- 


D 




5 


- 


E 




6 


Overflow 


F 


Decimal Point (L) 


7 


Decimal Point (M) 


H 


Decimal Point (N) 


8 


LSD ™ BCD 8 


J 


LSD ™ BCD 4 


9 


LSD ™ BCD 2 


l< 


LSD - BCD 1 


10 


BSD ™ BCD 8 


L 


BSD - BCD 4 


11 


BSD ™ BCD 2 




BSD - BCD 1 


12 


4SD ™ BCD 8 


N 


BSD - BCD 4 


13 


4SD - BCD 2 


P 


4SD ™ BCD 1 


14 


3SD - BCD 8 


R 


3SD - BCD 4 


15 


3SD ™ BCD 2 


S 


3SD - BCD 1 


16 


2SD - BCD 8 


T 


2SD - BCD 4 


17 


2SD - BCD 2 


U 


2SD ~ BCD 1 


18 


MSD - BCD 8 


V 


MSD ™BCD 4 


19 


MSD ~ BCD 2 


W 


MSD - BCD 1 


20 


MHz 


X 


pS 


21 


kHz 


Y 


mS 


22 


Hz 


Z 


Dimensionless * 



*Goes high in TOTALIZE function. 



DECIMAL POINT POSITION CODING 



(L) 
Pin F 


(M) 

Pin? 


(N) 

Pin H 


DECIMAL POINT 
POSITION 


0 


0 


0 


xx.xxxx 


1 


0 


0 


xxx.xxx 


1 


0 


1 


xxxx.xx 


0 


0 


0 


— - - 
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6-17. Theory of Operation 



6-18. The D.O.U. consist s of a series of iatches which, 
when enabled, store the digit, decimal, and unit information. 
The stored data is updated at each 1900 A gate time. The 
memory update command (MLiP), used to update the data 
stored in the latches in U24, also generates the trigger at 
pin 2 of the DOU connector. The trigger (1ms positive 
pulse) indicates that new data is being loaded; the D.O.U. 
output data should be ignored during this time. 



6-19. The display data is applied to the D.O.U. in bed 
format ( i , 2, 4, 8) on J3 pins 1 , 16, 10 and 9 respectively 
(see Data Output Unit Schematic, Section 8). The bed equiv- 
alent of each digit of the display, least significant (LSD) 
through the most significant (MSD), is strobed on to the four 
lines for 90 ms each. The strobe signal that applies each sig- 
nificant digit to the four data lines also enables a latch in 
the D.O.U. which corresponds to the significant digit informa- 
tion on the four data lines. The decimal point code (L, M, 

N) is produced by nand gates using the decimal strobe (DS) 
along with digit strobe AS2, ASS, or AS4. 
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7 - 1 , 1 his sec t i o n ot t h e m a n u a I c o ii 1 a i ns ge ii e ? a 1 i /.e(,i 
user iniormation as well as supplemental information to 
the List of Replaceable f’arts contained in Section 5. 




List of Abb! 



A or amp 


ampere 


ac 


alternating current 


af 


audio frequency 


a/d 


ana log -to- digital 


assy 


assembly 


AWG 


american wire gauge 


B 


bel 


bed 


binary coded decimal 


“C 


Celsius 


cap 


capacitor 


ccw 


counterclockwise 


cer 


ceramic 


cermet 


ceramic to metal {sea!) 


ckt 


circuit 


cm 


centimeter 


cmrr 


common mode rejection ratio 


comp 


composition 


cont 


continue 


ert 


cathode-ray tube 


cw 


clockwise 


d/a 


digital-to-ana!og 


dac 


digital-to-analog converter 


dB 


decibel 


dc 


direct current 


dmm 


digital multimeter 


dvm 


digital voltmeter 


elect 


electrolytic 


ext 


external 


F 


farad 


op 


Fahrenheit 


ppT 


Field-effect transistor 


ff 


flip-flop 


freq 


frequency 


FSN 


federal stock number 


9 


gram 


G 


giga (10^) 


gd 


guard 


Ge 


germanium 


GHz 


gigahertz 


gmv 


guaranteed minimum value 


gnd 


ground 


H 


henry 


hd 


heavy duty 



hf 


high frequency 


Hz 


hertz 


fC 


integrated circuit 


if 


intermediate frequency 


in 


inch(es) 


inti 


interna! 


I/O 


input /output 


k 


kilo (ion 


kHz 


kilohertz 


kO 


kilohm(s) 


kV 


kilovolt(s) 


If 


low frequency 


LED 


light-emitting diode 


LSB 


least significant bit 


LSD 


least significant digit 


m 


mega (10*-) 


m 


mill! (10~'') 


mA 


milliampere(s) 


max 


maximum 


mf 


metal film 


MHz 


megahertz 


min 


minimum 


mm 


millimeter 


ms 


millisecond 


MSB 


most significant bit 


MSD 


most significant digit 


MTBF 


mean time between failures 


MTTR 


mean time to repair 


mV 


millivolt(s) 


mv 


multivibrator 


Mfi 


megohm(s) 


n 


nano (10''*) 


na 


not applicable 


NC 


normally closed 


{-) or neg 


negative 


NO 


normally open 


ns 


nanosecond 


opnl ampi 


operational amplifier 


P 


pico (10"’®) 


para 


paragraph 


peb 


printed circuit board 


pF 


picofarad 


pn 


part number 



( 4 ) or pos 


positive 


pot 


potentiometer 


P-P 


peak-to-peak 


ppm 


parts per million 


PROM 


programmablie read-only 
memory 


psi 


pound- force per square inch 


RAM 


random -access memory 


ft 


radio frequency 


rms 


root mean square 


ROM 


read-only memory 


s or sec 


second (time) 


scope 


oscilloscope 


SH 


shield 


Si 


silicon 


serno 


serial number 


sr 


shift register 


Ta 


tantalum 


tb 


terminal board 


tc 


temperature coefficient or 
temperature compensating 


texo 


temperature compensated 
crystal oscillator 


tp 


test point 


U or /r 


micro (10”") 


uhf 


ultra high frequency 


us or /ys 


microsecond (s) (10"®) 


uut 


unit under test 


V 


volt 


V 


voltage 


var 


variable 


vco 


voltage controlled oscillator 


vhf 


very high frequency 


vlf 


very low frequency 


W 


watt(s) 


ww 


wire wound 


xfmr 


transformer 


xstr 


transistor 


xtal 


crystal 


xtio 


crystal oscillator 


O 


ohm(s) 


fJ 


micro (10"“) 
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Federal Supply Codes for Martufacturers 



00213 


02660 


04946 


06751 


Nytronics Comp. Group tnc 


Bunker Ramo Corp., Conn Div. 


Standard Wire & Cable 


Components. Inc. Semcor Div. 


Subsidiary of Nytronics Inc 
Formerly Sage Electronics 


Formerly Arnphenol-Borg 
Electric Corp. 


Los Angeles. California 


Phoenix. Arizona 


Rochester, New York 


Broadview. Illinois 


05082 

Replaced by 94988 


06860 

Gould Automotive Div. 


00327 


02799 




City of Industry. California 


Welwyn International. Inc, 


Areo Capacitors, tnc. 


05236 




Westlake, Ohio 


Chatsworth, California 


Jonathan Mfg. Co. 
Fullerton. California 


06961 

Vernitron Corp , Piezo 


00656 


03508 




Electric Div. 


Aerovox Corp. 


General Electric Co 


06245 


Formerly Clevile Corp., Piezo 


New Bedford. Massachusetts 


Semiconductor Products 


Components Corp. now 


Electric Div. 


00686 


Syracuse, New York 


Corcom. tnc 
Chicago, Illinois 


Bedford. Ohio 


Film Capacitors, Inc. 


03614 




06980 


Passaic. New Jersey 


Replaced by 71400 


05277 

Westinghouse Electric Corp. 


Esmac Div. 

Varian Associates 


00779 


03651 


Semiconductor Div. 


San Carlos. California 


AMP Inc. 

Harrisburg. Perrnsylvania 


Replaced by 44655 


Youngwood, Pennsylvania 


07047 




03797 


05278 


The Ross Milton Co. 


01121 

Allen-Bradley Co. 


Eldema Div. 

Genisco Technology Corp. 


Replaced by 43543 


South Hampton. Pennsylvania 


Milwaukee. Wisconsin 


Compton, California 


05279 

Southwest Machine & 


07115 

Replaced by 14674 


01281 


03877 


Plastic Co. 




TRW Electronic Comp. 


Transistron Electronic Corp. 


Glendora, California 


07138 


Semiconductor Operations 


Wakefield. Massachusetts 




Westinghouse Electric Corp.. 


Lawndale. California 




05397 


Electronic Tube Div. 




03888 


Union Carbide Corp. 


Horsehead. New York 


01295 


KD! Pyrofilm Corp. 


Materials Systems Div. 




Texas Instruments, Inc. 
Semiconductor Group 


Whippany. New Jersey 


New York, New York 


07233 

TRW Electronic Components 


Dallas. Texas 


03911 


05571 


Cinch Graphic 




Clairex Electronics Div. 


Use 56289 


City of Industry, California 


01537 


Clairex Corp, 


Sprague Electric Co. 




Motorola Communications & 


Mt Vernon, New York 


Pacific Div. 


07256 


Electronics tnc. 




Los Angeles, California 


Silicon Transistor Corp. 


Franklin Park, Illinois 


03980 




Div. of BBF Group Inc. 




Muirhead Inc. 


05574 


Chelmsford, Massachusetts 


01686 


Mountainside. New Jersey 


Viking Industries 




RCL Electronics Inc 




Chatsworth, California 


07261 


Manchester, New Hampshire 


04009 




Aumet Corp. 


Arrow Hart Inc. 


05704 


Culver City, California 


01730 

Replaced by 73586 


Hartford. Connecticut 


Replaced by 16258 


07263 


04062 


05820 


Fairchild Semiconductor 


01884 


Replaced by 72136 


Wakefield Engineering Inc. 


Div. of Fairchild Camera 


Use 56289 




Wakefield, Massachusetts 


& Instrument Corp. 


Sprague Electric Co. 


04202 




Mountain View, California 


Dearborn Electronic Div 


Replaced by 81312 


06001 




Lockwood. Florida 




General Electric Co. 


07344 




04217 


Electronic Capacitor & 


Bircher Co., Inc. 


02114 


Essex International Inc. 


Battery Products Dept 


Rochester. New York 


Ferroxcube Corp. 


Wire & Cable Div. 


Columbia. South Carolina 




Saugerties. New York 


Anaheim. California 


06136 


07597 

Burndy Corp. 


02131 


04221 


Replaced by 63743 


Tape/Cable Div. 


General Instrument Corp. 


Aemco, Div, of 




Rochester, New York 


Harris ASW Div. 


Midtex Inc. 


06383 




Westwood. Maine 


Mankato, Minnesota 


Panduit Corp. 
Tinley Park, Illinois 


07792 

Lerma Engineering Corp. 


02395 


04222 


Northampton. Massachusetts 


Rason Mfg. Co. 


AVX Ceramics Div. 


06473 




Brooklyn, New York 


AVX Corp. 


Bunker Ramo Corp. 


07910 


Myrtle Beach, Florida 


Amphenol SAMS Div. 


Teledyne Semiconductor 


02533 


Chatsworth. California 


Formerly Continental Device 


Snelgrove, C.R. Co., Ltd. 


04423 




Hawthorne, California 


Don Mills. Ontario, Canada 


Telonic Industries 


06555 




M3B 1M2 


Laguna Beach, California 


Beede Electrical Instrument Co. 
Penacook, New Hampshire 


07933 
Use 49956 


02606 


04645 




Raytheon Co 


Fenwal Labs 


Replaced by 75376 


06739 


Semiconductor Div. HQ 


Div. of Travenal Labs. 


Electron Corp. 


Mountain View, California 


Morton Grove, Illinois 


04713 

Motorola tnc Semiconductor 


Littleton. Colorado 


08225 




Products 


06743 


Industro Transistor Corp. 




Phoenix, Arizona 


Clevlte Corp. 
Cleveland. Ohio 


Long Island City, New York 







Federal Supply Codes for Manufacturers (contli 




08261 


11726 


13606 


16299 


Spectra Strip Corp. 


Qualidyne Corp. 


Use 56289 


Corning Glass 


Garderr Grove. California 


Santa Clara, California 


Sprague Electric Co. 
Transistor Div. 


Electronic Components Div. 
Raleigh, North Carolina 


08530 


12014 


Concord, New Hampshire 




Reliance Mica Corp. 


Chicago Rivet & Machine Co. 




16332 


Brooklyn. N€!w York 


Beliwood, Illinois 


13839 

Replaced by 23732 


Replaced by 28478 


08806 


12040 




16473 


General Electric Co. 


National Semiconductor Corp 


14099 


Cambridge Scientific Ind. 


Miniature Lamp Products Dept 


Oanburry, Connecticut 


Serntech Corp 


Div. of Chemed Corporation 


Cleveland. Ohio 


12060 


Newbury Park. California 


Cambridge, Maryland 


08863 


Diodes, Inc. 


14140 


16742 


Nylomatic Corp. 


Chats worth, California 


Edison Electronic Div. 


Paramount Plastics 


N o rr i s V i I te , Pen n sy I V an ia 




Me Gray 'Edison Co. 


Fabricators. Inc 


08988 


12136 

Philadelphia Handle Go. 


Manchester. New Hampshire 


Downey. California 


Use 53085 


Camden, New Jersey 


14193 


16758 


Skottie Electronics Inc. 




Cal-R-fnc. formerly 


Delco Electronics 


A rc h ba I d . F’e n n sy I van i a 


12300 


California Resistor, Corp. 


Div, of General Motors Corp. 


09214 


Potter-Brumfleid DIv. 
AMF Canada LTD. 


Santa Monica, California 


Kokomo, Indiana 


G.E. Co. Semi-Conductor 


Guelph, Ontario. Canada 


14298 


17001 


Products Dept. 




American Components, Inc 


Replaced by 71468 


Pow e r Sem i- Co nd u cto r 


12323 


an Instico Co 




Products OF^N Sec, 


Presin Go., Inc. 


Conshohocken, Pennsylvania 


17069 


Auburn, New York 


Shetton, Connecticut 


14655 


Circuit Structures Lab. 
Burbank, California 


09353 


1232? 


Corneil-Dubiier Electronics 




C and K Components 


Freeway Corp formerly 


Division of Federal F"acific 


17338 


Watertown. M assac h u setts 


Freeway Washer & Stamping Co. 


Electric Co. Govt. Control Dept. 


High F’ressure Eng. Co,, Inc. 


09423 


Cleveland, Ohio 


Newark. New Jersey 


Oklahoma City, Oklahoma 


Scientific Components, Inc. 


12443 


14752 


17545 


Santa Barbara, California 


The Budd Co. Polychem Products 


Electro Cube Inc. 


Atlantic Semiconductors. Inc. 


09922 


Plastic Products Div. 
Bridgeport. Pennsylvania 


San Gabriel, California 


Asbury Park. New Jersey 


tiurndy Corp. 




14869 


17856 


Norwalk, Connecticut 


12615 

U.S, Terminals Inc. 


Replaced by 96853 


Siliconix, Inc. 

Santa Clara, California 


09969 


Cincinnati. Ohio 


14936 




Dale Electronics Inc. 




General Instrument Corp, 


17870 


Yankton, S. Dakota 


12617 

Flamltn Inc. 


Semi Conductor Products Group 
Hicksville, New York 


Replaced by 14140 


10059 


Lake Mills, Wisconsin 




18178 


Barker Engineering Corp, 




15636 


Vactec Inc. 


Formerly Amerace, Amerace 


12697 


EleC'Trol Inc. 


Maryland Heights, Missouri 


ESNA Corp. 


Ciarostat Mfg. Co. 


Saugus, California 




Kenilworth. New Jersey 


Dover, New Hampshire 


15801 


18324 

Signetics Corp. 


11236 


12749 


Fenwal Electronics inc 


Sunnyvale, California 


CTS of Berne 


James Electronics 


Div. of Kidde Walter and Co , inc. 




Berne, Indiana 


Chicago. Illinois 


Framingham, Massachusetts 


18612 

Vishay Resistor Products Div. 


11237 


12856 


15818 


Vishay Intertechnology Inc. 


CTS Keene inc. 


Micromelals 


Teledyne Semiconductors, 


Malvern, Pennsylvania 


Paso Robles. California 


Sierra Madre, California 


formerly Amelco Semiconductor 
Mountain View, California 


18736 


11358 


12954 




Voltronics Corp, 


CBS Electronic Div 


Dickson Eiectronlcs Corp. 


15849 


Hanover, New Jersey 


Columbia Broadcasting System 


Scottsdale, Arizona 


Litton Systems inc, Useco Div 




Newbury port, Minnesota 




formerly Useco Inc. 


18927 




12969 


Van Nuys, California 


GTE Sylvania Inc. 


11403 


Unitrode Corp. 




Precision Material Group 


Best Products Co. 


Watertown, Massachusetts 


15898 


Parts Division 


Chicago, Illinois 


13103 


International Business 
Machines Corp. 


Titusville, Pennsylvania 


11503 


Thermatloy Co.. Inc. 


Essex Junction, Vermont 


19451 


Keystone Columbia Inc. 


Dallas, Texas 




Ferine Machinery & Supply Co. 


Warren, Michigan 


13327 


15909 

Replaced by 14140 


Seattle, Washington 


11532 


Solitron Devices Inc. 




19701 


Tetedyne Relays 


Tappan, New York 


16258 


Electro-Midland Corp. 


Hawthorne, California 




Space-Lok Inc. 


Mepco-Electra tnc. 


11711 


13511 

Amphenol Cadre Div 


Burbank, California 


Mineral Wells, Texas 


General Instrument Corp. 


Bunker-Ramo Corp. 




20584 


Rectifier Division 
Hicksville, New York 


Los Gatos, California 




Enochs Mfg. Inc. 
Indianapolis, Indiana 
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20891 


28480 


43543 


70903 


Self-Organizing Systems, Inc 


Hewlett Packard Co. 


Nytronics Inc. 


Betden Corp 


Dallas, Texas 


Corporate HQ 


Transformer Co. Div. 


Geneva, Illinois 




Palo Alto, California 


Geneva. New York 




21604 






71002 


Bucheye Stamping Co. 


28520 


44655 


Birnback Radio Co.. Inc. 


Columbus, Ohio 


Heyman Mfg. Co 


Ohmite Mfg. Co. 


'^reeport. New York 




Kenilworth. New Jersey 


Skokie. Illinois 




21845 






71400 


Sotitron Devices Inc. 


29083 


49671 


Bussmann Mfg. 


T ransistor Division 


Monsanto. Co., Inc. 


RCA Corp 


Div. ot McG raw- Edison Co. 


Riveria Beach, Florida 


Santa Clara. California 


New York. New York 


Saint Louis, Missouri 


22767 


29604 


49956 


71450 


ITT Semiconductors 


Stack pole Components Co 


Raytheon Company 


CTS Corp. 


Palo Alto. California 


Raleigh. North Carolina 


Lexington, Massachusetts 


Elkhart. Indiaria 


23050 


30148 


50088 


71468 


Product Comp. Corp. 


AB Enterprise Inc 


Mostek Corp. 


ITT Cannon Electric Inc. 


Mount Vernon, New York 


Ahoskie, North Carolina 


Carrollton. Texas 


Santa Ana. California 


23732 


30323 


.50579 


71482 


Tracer Inc. 


Illinois Tool Works. Inc. 


Litronix Inc. 


Clare. C.P. & Co. 


Rockville. Maryland 


Chicago, Illinois 


Cupertino. California 


Chicago, Illinois 


23880 


31091 


51605 


71590 


Stanford Applied Engrng. 


Opttmax !nc- 


Scientific Components Inc. 


Centre lab Electronics 


Santa Clara. California 


Colmar, Perrnsyivania 


Linden. New Jersey 


Div of Globe Union Inc 








Milwaukee, Wisconsin 


23936 


32538 


53021 




Parnotor Drv., Wm. J, Purdy Co, 


Mura Corp. 


Sangarno Electric Co. 


71707 


Burlingame. California 


Great Neck. New York 


Springfield. Illinois 


Goto Coil Co,, tnc 








Providence. Rhode Island 


24248 


32767 


54294 




Replaced by 94222 


Griffith Plastic Corp. 


Cutler -Hammer Inc. formerly 


7 1 744 




Burlingame. California 


Shalicrcss, A Cutter- Hammer Co. 


Chicago Miniature Lamp Works 


24355 




Selma. North Carolina 


Chicago. Illinois 


Analog Devices Inc. 


32879 






Norwood. Massachusetts 


Advanced Mechanical 


55026 


71785 




Components 


Simpson Electric Co. 


TFIW Electronics Components 


24655 


North ridge, California 


Div. of Am. Gage and Mach. Co. 


Cinch Connector Operations Div. 


General Radio 




Elgin, Illinois 


Elk Grove Village 


Concord. Massachusetts 


32897 




Chicago. Illtncis 




Erie Technological Products, Inc. 


56289 




24759 


Frequency Control Div. 


Sprague Electric Co 


72005 


Lenox-FTigle Electromes Inc. 


Carlisle. Pennsylvania 


North Adams, Massachusetts 


Wilber B. Driver Co. 


South Plainfield, New Jersey 






Newark, New Jersey 




32997 


58474 




25088 


Bourns Inc. 


Superior Electric Co. 


72092 


Siemen Carp 


Trimpot Products Division 


Bristol. Connecticut 


Replaced by 06980 


tsiien. New Jersey 


Riverside. California 










60399 


72136 


25403 


33173 


Torin Corp. formerly 


Electro Motive Mtg. Co. 


Amperex Electronic Corp. 


General Electric Co. 


Torrinqton Mfg. Co. 


WiMiamantic. Connecticut 


Semiconductor & 


f^roducts Dept. 


Torrington, Connecticut 




Micro- Circuits Div. 


Owfjnsboro, Kentucky 




72259 


Slatersville. Rhode Island 




63743 


Nytronics Inc. 




34333 


Ward Leonard Electric Co., Inc. 


Pelham Manor, New Jersey 


27014 


Silicon General 


Mount Vernon, New York 




National Semiconductor Corp. 


Westminister, California 




72619 


Santa Clara, California 




64834 


Diatight Div. 




34335 


West Mfg Co. 


Amperex Electronic Corp. 


27264 


Advanced Micro Devices 


San Francisco. California 


Brooklyn New York 


Mo lex Products 


Sunnyvale, California 






Downers Grove, Illinois 




65092 


72653 




34802 


Weston fnstrurrrents Inc. 


GC. Electronics 


28213 


Electromotive Inc. 


Newark, New .Jersey 


Div. ot Hydrometals, tnc. 


Minnesota Mining & Mfg. Co 


Kenilworth, New Jersey 




Brooklyn. New York 


Consumer Products Div. 




66150 




St. Paul, Minnesota 


37942 


Winslow Tele-Tronics Inc 


72665 




P.R- Mallory & Co.. Inc 


Eaton Town. New Jersey 


Replaced by 90303 


28425 


Indianapolis. Indiana 


70485 


72794 


Serv-Z-tink formerly 




Atlantic India Rubber Works 


Dzus Fastener Co.. Inc. 


Bohannan Industries 


42498 


Chicago, Illinois 


West Islip. New York 


Fort Worth, Texas 


National Radio 








Melrose. Massachusetts 


70563 


72928 


28478 




Am pe rite Company 


Gulton Ind Inc 


Dettfol Controls Div 




Union City. New Jersey 


Gudeman Div 


Dettrol Corporation 






Chicago, Illinois 


Milwaukee. Wisconsin 
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72982 


75382 


80583 


83594 


Erie Tech Products Inc 


Kulka Electric Corp. 


Ham marl unci Mfg. Co., inc 


Burroughs Corp 


Erie. Penr^sylvania 


Mount Vernon. New York 


Red Bank, New Jersey 


Electronic Components Oiv 
Plainfield, New Jersey 


73138 


75915 


80640 




Bechman Instrument Inc. 


Littlefuse Inc. 


Arnold Stevens, Inc 


83740 


Hetipot Division 
Fullerton, California 


Des Plaines, Illinois 


South Boston. Massachusettrs 


LJnion Carbide Corp. 
Battery Products Div. 




76854 


81073 


formerly Consumer Products Div 


73293 


Oak Industries Inc 


Grayhill, Inc. 


New York. New York 


Hughes Aircraft Co. 


Switch Div 


La Grange. Illinois 




Electron Dynamics Div. 


Crystal Lake. Illinois 




84171 


Torrance, California 




81312 


Arco Electronics 




77342 


Winchester Electronics 


Great Neck. Ne?w York 


73445 


AMF Inc. 


Div of Litton Industries Inc. 




Amperex Electronic Corp. 


Potter & Brumfield Div 


Oakville. Connecticut 


84411 


Hicksville, New York 


Princeton, Indiana 


81483 


TRW Electronic Components 
TRW Capacitors 


73559 


77638 


Therm- O- Disc Inc. 


Ogailala. Nebraska 


Carlmq Electric tnc. 


General Instrument Corp 


Mansfield, Ohio 




West Hartford, Connecticut 


Rectifier Division 




84613 




Brooklyn, New York 


81483 


Fuse Indicator Corp. 


73586 




International Rectifier Corp. 


Rockville, Maryland 


Circle F industries 


77969 


Los Angeles, California 




Trenton. New Jersey 


Rubbercraft Corp of CA LTD, 




84682 


Torrance, California 


81590 


Essex International inc. 


73734 




Korry Mfg. Go. 


Industrial Wire Div, 


Federal Screw Products, Inc. 
Chicago, Illinois 


78189 

Shakeproof 


Seattle, Washington 


Peabody, Massachusetts 




Div. of Illinois Toot Works Inc. 


81741 


86577 


73743 


Elgin, Illinois 


Chicago Lock Co. 


Precision Metal Products 


Fischer Special Mfg, Co, 




Chicago, Illinois 


of Malden tnc. 


Cincinnati. Ohio 


78277 

Sigma Instruments, Inc 


82305 


Stoneham, Massachusetts 


73899 


South Braintree. Massachusetts 


Palmer Electronics Corp. 


86684 


JFD Electronics Co. 




South Gate, California 


Radio Corp. of America 


Components Corp, 


78488 




Electronic Components Div. 


Brooklyn. New York 


Stackpole Carbon Co 
Saint Marys. Pennsylvania 


82389 

Switchcraft Inc. 


Harrison, New Jersey 


73949 




Chicago, Illinois 


86928 


Guardian Electric Mfg, Co, 


78553 




Seastrom Mfg. Co,, Inc 


Chicago, Illinois 


Eaton Corp. Engineered 
Fastener Div 


82415 

North American Phillips 


Glendale, California 


74199 


Tinnerman Plant 


Controls Corp, 


87034 


Quan Nichols Co, 
Chicago, Illinois 


Cleveland, Ohio 


Frederick, Maryland 


Illuminated Products Inc. 
Subsidiary of Oak Industries tnc. 


79136 


82872 


Ariahiem, California 


74217 


Waldes Kohinoor Inc. 


Roanwelt Corp. 




Radio Switch Corp. 
Marlboro, New Jersey 


Long Island City, New York 


New York, New York 


88219 
Gould Inc. 


79497 


82877 


Industrial Div, 


74276 


Western Rubber Company 


Rotron Inc. 


Trenton, New Jersey 


Signalite Div. 

General Instrument Corp. 


Goshen, Indiana 


Woodstock, New York 


88245 


Neptune, New Jersey 


79963 


82879 


Litton Systems Inc. 


Zierick Mfg. Corp. 


ITT Royal Electric Div 


Useco DiV. 


74306 

Piezo Crystal Co. 


Mt Kisko, New York 


Pawtucket, Rhode Island 


Van Nuys, California 


Carlisle, Pennsylvania 


80031 


83003 


88419 


Electro-Midland Corp. 


Varo tnc. 


Cornell-Dubilier Electronic Div. 


74542 


Mepco Div. 


Garland, Texas 


Federal Pacific Co. 


Hoyt Elect, instr. Works 


A North American Phillips Co. 




Fuquay-Varian, North Carolina 


Penacook, New Hampshire 


Norristown, New Jersey 


83058 

The Carr Co.. United Can Div. 


88486 


74970 


80145 


of TRW 


Plastic Wire & Cable 


Johnson E.F., Co. 
Waseca, Minnesota 


LEE Corp., Process Control Div. 
formerly API Instrument Co. 


Cambridge, Massachusetts 


Jewitt City. Connecticut 


Chesterland, Ohio 


83298 


88690 


75042 




Bendix Corp. 


Replaced by 04217 


TRW Electronics Components 


80183 


Electric Power Div. 




IRC Fixed Resistors 


Use 56289 


Eaton town. New Jersey 


89536 


Philadelphia, Pennsylvania 


Sprague Products 




John Fluke Mfg. Co., Inc. 


75376 


North Adams, Massachusetts 


83330 

Herman H. Smith, tnc. 


Seattle, Washington 


Kurz-Kasch Inc. 


80294 


Brooklyn, New York 


89730 


Dayton, Ohio 


Bourns Inc., instrument Div. 




G.E. Co., Newark Lamp Works 


75378 

CTS Knights Inc. 
Sandwich, Illinois 


Riverside, California 


83478 

Rubbercraft Corp. 
of America, tnc. 

West Haven, Connecticut 


Newark, New Jersey 
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Federal Supply Codes for Manyfacturers (con!) 



98291 

Sealectro Corp^ 
Mamaroneck, New York 



90201 

Mallory Capacitor Co 
Div. of P R. Mallory Co . Inc. 
Indianapolis, Indiana 

90211 
Use 56365 
Square D Co. 

Chicago, llltrrois 

90215 

Best Stamp & Mfg. Co. 
Kansas City. Missouri 

90303 

Mallory Battery Co 
Div. of Mallory Co.. Irtc. 
Tarrytown. New York 

91094 

Essex International Inc 
Suglex/IWP Div. 

Newmarket. New Hampshire 

91293 

Johanson Mfg. Co. 

Boon ton. New Jersey 

91407 

Replaced by 58474 
91502 

Associated Machine 
Santa Clara. California 

91506 
Augat Inc. 

Attleboro. Massachusetts 
91637 

Dale Electronics Inc. 
Columbus, Nebraska 

91662 
Elco Corp. 

Willow Grove. Pennsylvania 



Use 71468 

Gremar Mfg. Co.. Inc 
ITT Cannon/Gremar 
Santa Ana, Catitornia 

91802 

Industrial Devices, Inc. 
Edgewater. New Jersey 

91833 

Keystone Electronics Corp, 
New York, New York 



91836 

King's Electronics Co.. Inc. 
Tuck a hoe. New York 

91929 

Honeywell Inc 
Micro Switch Div 
Freeport, Illinois 

91934 

Miller Electric Co . Inc. 

Div of Aunet 

Woonsocket. Rhode (stand 
32194 

Alpha Wire Corp 
Elizabeth. New Jersey 

93332 

Sytvania Electric Products 
Semiconductor Products Div. 
Woburn, Massachusetts 

94145 

Replaced by 49956 

94154 
Use 94988 

Wagner Electric Corp 
Tung-Sol Div 
Newark, New Jersey 

94222 

Southco Inc. formerly 
South Chester Corp 
Lester. Pennsylvania 

95146 

Alco Electronic Products Inc 
Lawrence, Massachusetts 

95263 

Leecraft Mfg. Co, 

Long Island City. New York 

95264 

Replaced by 98278 
95275 

Vitramon Inc, 

Bridgeport, Connecticut 

95303 
RCA Corp. 

Receiving Tube Div. 
Cincinnati. Ohio 

95348 

Gordo’s Corp. 

Bloomfield, New Jersey 



95354 

Methode Mfg. Corp. 

Rolling Meadows. Illinois 

95712 

Bendtx Corp. 

Electrical Components Div 
Microwave Devices Plant 
Franklin, Indiana 

95987 

Weckesser Co. Inc. 

Chicago. Illinois 

96733 

San Fernando Electric Mfg. Co. 
San Fernando. California 

96853 

Gutton Industries Inc. 
Measurement and Controls Div 
formerly Rustrak Instruments Co 
Manchester. New Hampshire 

96881 

Thomson Industries, Inc. 
Manhasset, New York 

97540 

Master Mobile Mounts, Div. of 
Whitehall Electronics Corp. 

Ft. Meyers. Florida 

97913 

Industrial Electronic 
Hardware Corp. 

New York, New York 

97945 

Penwalt Corp. 

SS White Industrial Products Div, 
Piscataway. New Jersey 

97966 

Replaced by 11358 
98094 

Replaced by 49956 
98159 

Rubber-Teck, Inc. 

Gardena, California 

98278 

Malco A Microdot Co,, Inc. 
Connector & Cable Div. 
Pasadena, California 



98388 

Royal industries 

Products Div 

San Diego. California 

98743 

Replaced by 12749 
98925 

Replaced by 14433 
99120 

Plastic Capacitors. Inc. 

Chicago. Illtnote 

99217 

Bell Industries Elect- 
Comp. Div. 

formerly Southern Elect. Div 
Burbank. California 

99392 

STM 

Oakland. California 
99615 

ITT Jennings Monrovia Plant 
Div, of ITT Jennings formerly 
Marshall Industries Capacitor Div, 
Monrovia, California 

99779 
Use 29587 
Bunker-Ramo Corp. 

Barnes Div. 

Landsdowne. Pennsylvania 
99800 

American Precision Industries Inc. 
Delevan Division 
East Aurora, New York 

99942 

Centrelab Semiconductor 
Centrelab Electronics Div, of 
Globe-Union Inc. 

El Monte, California 

Toyo Eiectromcs 
(R-Ohm Corp.) 

Irvine, California 

National Connector 
Minneapolis, Minnesota 
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AK, Anchorage 
Harry Lang & Associates 
1371 Hiltcrest Drive #303 
Anchorage. AK 99503 
(907) 279-5741 

At, HunlsvHle 
John Fluke Mfg. Co . tnc. 
3322 S Memorial Parkway 
Suite 96 

Huntsville, AL 35801 
(205) 881-6220 

AZ, Tempe 

John Fluke Mfg. Co., tnc. 

2125 S. 48th Street 

Suite 104 

Tempe, AZ 85282 

(602) 967-8724 

Tucson 

(602) 790-9881 

CA, Los Angdes 

John Fluke Mfg. Co., Inc. 
20902 South Bonita St. 
Carson. CA 90746 
(213) 538-3900 
or (714) 761-2449 

San Diego 

John Fluke Mfg. Co., Inc 
9601 Aero Drive, Suite 290 
San Diego, CA 92123 
(714) 226-1254 

Santa Oara 

John Fluke Mfg Co., Inc. 
2300 Walsh Ave , Bldg. K 
Santa Clara, CA 95051 
(408) 727-0613 

Tustin 

John Fluke Mfg Co., Inc. 
15445 Red Hill Ave,. Suite F 
Tustin, CA 92680 
(714) 838-8863 

CO, Denver 

John Fluke Mfg Co,, Inc 
1980 South Quebec St. #4 
Denver, CO 80231 
(303) 750-1222 

CT, Hartford 

John Fluke Mfg, Co., Inc. 
Glen Locken East 
41 -C New London Turnpike 
Glastonbury, CT 06033 
(203) 659-3541 
FL, Orlando 

John Fluke Mfg Co., Inc. 
940 N. Fern Creek Ave. 
Orlando, FL 32803 
(305) 896-4881 

GA, Atlanta 

John Fluke Mfg. Co , tnc. 
2700 Deik Rd„ Suite 250 
Marietta, GA 30067 
(404) 953-4747 



HI, Honolulu 
EMC Corporation 
2979 Ualena St 
Honolulu, HI 96819 
(808) 836-1138 

I A, Iowa City 
(319) 354-2811 

IL, Chicago 

John Fluke Mfg. Co , Inc. 
3740 Industrial Ave 
Roiling Meadows. IL 60008 

(312) 398-0850 

IN, Indianapolis 
John Fluke Mfg. Co.. Inc. 
877 Purdue 
Suite 101 

Indianapolis, IN 46268 
(317) 875-7870 

KS, Kansas City 

John Fluke Mfg. Co., Inc. 
4550 W 109th St.. Suite 130 
Shawnee Mission, KA 66211 
(913) 381-9800 

LA, New Orleans 
(504) 455-0814 

MA, Burlington 

John Fluke Mtg. Co , Inc, 

25 "B” Street 
Burlington MA 01803 
(617) 273-4674 

MD, Baltimore 

(301 ) 792-7060 

Rockville 

John Fluke Mfg Co.. Inc. 
5640 Fishers Lane 
Rockville, MD 20852 
(301) 770-1570 

Ml, Detroit 

John Fluke Mfg. Co , Inc 
13955 Farmington Rd. 
Livonia, Ml 48154 

(313) 522-9140 

MN, Bloomington 

John Fluke Mfg. Co., Inc 
1801 E, 79th St., Suite 9 
Bloomington, MN 55420 
(612) 854-5526 

MO, St. Louis 

John Fluke Mfg. Co., Inc. 
2029 Woodland Parkway 
Suite 105 

St. Louis, MO 63141 

(314) 993-3805 



NC, Greensboro 
John Fluke Mfg. Co.. Inc 
1310 Beaman Place 
Greensboro, NC 27408 
(919) 273-1918 

NJ, Paramua 
John Fluke Mfg. Co.. Inc. 

P O Box 930 
West 75 Century Road 
Paramus, NJ 07652 
(201) 262-9550 

NM, Albuquerque 

John Fluke Mfg. Co., Inc. 

1 108 Alvarado Drive N.E. 
Albuquerque. NM 87110 
(505) 881-3550 

NY, Rochester 

John Fluke Mfg. Co.. Inc. 

4515 Culver Road 
Rochester. NY 14622 
(716) 323-1400 

OH, Cleveland 

John Fluke Mfg Co . Inc 
7830 Freeway Circle 
Middleburg Heights, OH 44130 
(216) 2.34-4540 

Columbus 
(614) 889-5715 

Dayton 

John Fluke Mfg Co., tnc, 

4756 Fishburg Rd 
Dayton. OH 45424 
(513) 233-2238 

OR, Portland 
John Fluke Mfg. Co.. Inc 
18360 S.W. Springfield Lane 
Aloha, OR 97007 
(503) 642-1342 

PA, Philadelphia 

John Fluke Mfg Co., Inc 
1010 West 8th Ave., Suite H 
King of Prussia, PA 19406 
(215) 265-4040 

Pittsburgh 

(412) 261-5171 



TX, Austin 

John Fluke Mfg. Co , Inc 
Creek Gardens. Suite 103 
8705 Shoal Creek Blvd 
Austin, TX 78758 
(512) 459-3344 

Dallas 

John Fluke Mfg Co , Inc. 
14400 Midway Road 
Dallas, TX 75234 
(214) 2.33-9990 

Houston 

John Fluke Mfg. Co., Inc. 
4240 Blue Bonnet Dr. 
Stafford. TX 77477 
(713) 491-5995 

San Antonio 

John Fluke Mfg. Co . Inc. 
10417 Gulfdale 
San Antonio, TX 78216 
(512) 340-2621 

UT, Salt Lake City 

John Fluke Mfg. Co., Inc 
5226 So. 300 West, Suite #2 
Salt Lake City, UT 84107 
(801) 268-9331 

WA, Seattle 

John Fluke Mfg. Co , Inc. 
5020 148th Ave. N E. 

Suite #110 
Redmond, WA 98052 
(206) 881-6966 

Service Center Areas 

CA, Burbank (213) 849-4641 
CA. Santa Clara (408) 727-8121 
CO, Denver (303) 750-1228 
FL, Orlando (305) 896-2296 
IL, Chicago (312) 398-5800 
MA, Burlington (617) 273-4678 
MD, Rockville (301) 770-1576 
NJ. Paramus (201) 262-9550 
TX, Dallas (214) 233-9945 
WA. Everett (206) 356-5560 



For more Information on Fluke products or Sales Offices you may dial (8D0) 426-0361 toll-free In most of the U.S.A. 

From Alaska, Hawaii, or Washington, phone (206) 356-5400. From Canada and other countries phone (206) 356-5500. 




John Fluke Mfg. Co.. Inc., P.O. Box C9090, Everett. WA 98206 

Fluke (Holland) B.V., P.O. Box 5053, 5004 EB. Tilburg, The Netherlands Phone (013) 673973 
Litho in U.S.A. 1/83 





NTERNATIONAL 



Argentina » 

Coasifi, S.A. 

Virrey del Pino 4071 
Buenos Aires. Argentina 
Tel: 562-5248. TLX. 22284 
Australia » 

Elmeasco Instruments Ply Ltd 
P O. Box 30. Concord. NSW 
Australia 2137 

Tel (2) 7.36 -2888. TLX (790) 2588? 
Elrneasco instruments Pty Ltd. 
21-23 Anthony Drive 
Mt Vtfaveilv. VIC 3149 
Australia 

Tel. 233-4044. TLX: (790) 36206 
eimeascQ Instrurrients Pty Ltd. 
Professional Suites Bidcj. 

G.P.O Box 2360 
Brisbane. 4001- Austraiua 
Tel: (07) 229-3161 
Elmeasco Instruments Pty Ltd 
G.P.O Box 1240. Adelaide 
South Austr.alia 6001 
Tel (08 ) 271- (839 
Eimeascd instruments Pty Ltd. 

P.O. Box 96, Qosnclls 
West Australia fniO 
Ter (09) ,398-3362 
Austria a 
Walter Rekirsch 

Elektronische Gerate GmfcH Co 
Vertfieb KG 
Obaohgasse 28 
Vienna, A.u stria 

Tel (0222) 235566 TLX: 134769 
Bengladesh s 
Motherland Corporation 
24 Hatkhols Rd.. Tikatuli 
Dacca 3. Bangladesh 
Tel 257249 or 265776 
Belgium » 

Ruke (Belgium) S.A .^N V 
6, Rue de Geneve 
1140 Brussels, Belgium 
Tel: (2 ) 2164090. TLX; 36312 

Bolivia » 

Coasin Bolivia S.R L 
Casiila 7295, La Paz. Bolivia 
Tel: 40962, TLX: 3233 
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Main PCB Assembly (1 of 3) 
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Main PCB Assembly (2 of 3) 
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Main PCB Assembly (3 of 3) 
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Input PCB Assembly 
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Display PCB Assembly ....... 
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DOUPCB Assembly 
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